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Pull-type results with a mounted picker 


CASE 425 are points and gathering chains really “up front” in 
relation to the most forward point on the tractor itself. Dead space 


} @ New Forward Design Gathering and Picking. Built into the new 
between center point and gathering chains has been eliminated. 
These ALL Pe Ew | \ @ New Rugged Spiral Picking Rolls. Adjustable from the tractor seat. 
) More efficiency than ever in the picking operation. 


@ New Full Four-Roll Husking Bed . . . for large capacity operation. 
An exclusive “in line” tension device keeps husking rolls in perfect 
operating order. 


@ New short turning ability with picking points in operating position 
tell you why ... with automatic raising of the wagon elevator when points are 
lifted at the headlands. 


@ New fast mounting. Mounts in an hour... dismounts in 12 minutes 
to free tractor for other uses. 


New Case Crop-Way Purchase Plan lets farmers cut costs : " 
now with efficient Case equipment, schedule later payments Mail TODAY for Specifications 


to fit income. Just fill in the coupon for the new Case 425 Corn | 
Picker Catalog with full illustrations and specifica- 
tions. Tear out and mail to J. I. Case Co., Dept. ! 


H-617, Racine, Wisconsin. 
aa > { Students please check 0 t 
ile mae I NE ce ee ee Peas eae | 


J.1. CASE COMPANY © RACINE, WISCONSIN 4 Position I 
Ist in Quality for Over 100 Years Stir 
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ROTARY CUTTER HAY BALER L. 


Yes, these modern Ford 
Implements are driven 


through only 3 sizes of 


You'll find important advantages in equipping your implement line with 
fewer different parts. By working with Blood Brothers’ engineers, you can 
enjoy cooperation to help reduce initial costs and minimize your own engi- 
neering expense. Purchasing, stocking and parts cataloging problems, too, 
are simplified. 


And because Blood Brothers Universal Joints deliver the trouble-free, long- 


lasting service farmers expect, your implements have maximum sales appeal. 


Be sure you get the advantages of Blood Brothers engineering, performance 


and prestige . . . write for full information. 


FOR FARM IMPLEMENTS, MORE BLOOD BROTHERS UNIVERSAL 
JOINTS ARE USED THAN ALL OTHER MAKES COMBINED 


‘\ 
_ _ 
» 
Seiten BLOOD BROTHERS 
» ‘2, 
Scam: MACHINE DIVISION setetagpiecnstgnenenes 
Py] i oe ala none ee ammenein-on sents ik ab dooiee Se Sosy a ara —AND DRIVE LINE 
ROCKWELL SPRING AND AXLE COMPANY 


ALLEGAN, MICHIGAN ASSEMBLIES 
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International Drainage Report 
y evs American Society of Agricultural Engineers was 

represented at the sixth International Congress of Soil 
Science in Paris, August 28 to September 8, 1956, by C. H. 
van Bavel, ARS, USDA, North Carolina Agricultural Ex- 
periment Station. He submitted the following report on a 
discussion of international cooperation in drainage research: 

The idea of constituting a representative group which 
would organize a program and make definite proposals at the 
Special Session of Commission 6 at Vienna in August, was 
introduced by a delegate from Holland. The services of the 
International Institute for Land Reclamation and Improve- 
ment for the coordinating and secretarial duties were offered. 

Mr. Van den Berg of Holland spoke in favor of keeping 
drainage research in the area of Commission 6 of the Inter- 
national Soil Science Society rather than letting it drift away 
into the engineering area. 

The fact that there already exists an International Com- 
mission for Drainage and Irrigation, was brought out by a 
United States representative. (This Commission met in May, 
1957, in San Francisco at which time agronomic and soils 
aspects as well as engineering problems were presented. ) 
The importance of avoiding duplication was pointed out, 
however, it was decided that there would probably be no 
duplication between the two meetings since they were 
scheduled so far apart and for different type audiences. It 
was felt that any active group promoting international 
cooperation in drainage research should encompass both 
organizations. (In the meantime the meeting for Vienna 
has been canceled, plans are now being made for 1958.) 

Several other comments led to the decision to organize 
an international work group, first on an informal basis. This 
group is to include representatives of the International 
Commission on Irrigation and Drainage and the Commission 
6 of the International Soil Science Society. 

Although little was accomplished in the way of 
selecting any work objects for international cooperation, a 
beginning was made. It was apparent that it was too soon 
for any technical discussions and the group was too large 
and too unfamiliar with the situation to have a meeting of 
minds. The delegates of the various countries seemed to be 
convinced of the desirability of a cooperative effort and 
indicated that they would contribute actively, once clear 
objectives could be formulated. 


Sprinkler Irrigation Data Sheets 


OPIES of a data sheet developed by the ASAE Sprinkler 
Irrigation Research Committee in cooperation with the 
Sprinkler Irrigation Association, U.S. Farm Home Admin- 
istration and U.S. Soil Conservation Service (reprint of pages 
141-144, 1957 AGRICULTURAL ENGINEERS YEARBOOK ) are 
available from ASAE Headquarters. The purpose of the 
data sheet is to meet the needs of the field engineer for a 
data form on which all pertinent information for the design 
of a sprinkler irrigation system would be recorded and kept 
as a permanent record. It could be used also as a standard- 
ized form for submitting bids for sales of such systems. 
Individual copies are 30 cents. Quantity prices are $13.40 
for first 100 copies; $1.90 for each additional 100 copies. 
Send order with remittance to ASAE, 420 Main Street, St. 
Joseph, Michigan. 
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Call it dirt, call it dust, call it chaff... of dirt, or one of scores of particles that 
call it whatever you like—agricultural ma- cloud the air during normal farming op- 
chinery is never free of it. That, plus the eration. But particles as small as .000039 
fact that when agricultural machinery is inch will be removed if you design Puro- 
needed, it’s needed now, makes protection lator filters into your control systems. 
against contamination a crucial considera- The controlled porosity of Purolator’s 
tion in designing agricultural equipment. Micronic element accounts for this unbeat- 
Breakdowns spell disaster in this sea- able efficiency. The Micronic element is 
sonal business. That’s why you would never not affected by high temperatures, water, 
let a tractor out of the plant without filters. or oil. It is available in standard filters from 
And that’s why today’s increasingly com- Purolator’s stock of over 2000 models. 
plex machines need the same protection Get complete information from Purola- 
for their sensitive controls. A hydraulic tor’s 32-page “Filtration Manual for Prod- 
line on a grain combine, for example, can uct Designers”. Enclose 25¢ to cover post- 
be stopped cold by a speck of grain, a piece age and handling. Address Dept. AG-631. 


Filtration For Every Known Fluid 


PURQOLATOR 


PRODUCTS, INC. 


Rahway, New Jersey and Toronto, Ontario, Canada 
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SEALWASTER , 


OFFERS YOU THESE 
PATENTED FEATURES! 


Flange design of re- 
tainer traps grease— 
eliminates ‘‘churn- 
ing," assuring proper 
lubrication of balls. 


Land ridden re- 
tainer floats on 
ground inner 
5 surface of outer 
; | race—minimiz- 
ing ball and re- 

tainer wear. 


Patented 
centrifugal, 
felt-lined 
flinger seal- 
ing principle 
keeps lubri- 
cant in, dirt 
and dust out. 
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SEALMASTER BEARINGS 4 DIVISION OF STEPHENS-ADAMSON MFG. CO. * 


So much depends on 
Bearing performance 
you can’t afford to 
be without... 


QUALITY! 
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Farming today, with modern machinery that lightens 
labor, saves steps and increases efficiency is a far 
cry from the pitchfork and hand plow agricultural era 
of yesterday. Yet, despite the high degree of mech- 
anization and modernization, some farm machinery 
manufacturers still fail to take advantage of the bene- 
fits of anti-friction sealed bearings. Shafts still turn 
in simple sleeve bearings or even wooden blocks, 
resulting in inefficient power transmission and per- 
mitting dust and dirt to cause complete breakdowns. 


SEALMASTER Ball Bearing Units with their exclu- 
sive combination of features insure outstanding per- 
formance and long bearing life. For quality you can 
depend upon, consult your Sealmaster representa- 
tive or distributor soon. 


Write for Bulletin 454 
for full information. 


ee 


$7 RIDGEWAY AVE., AURORA, ILLINOIS 
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A good oil seal is a carefully 
engineered, precision assembly 
of fine tolerance components. 
Each part must be precisely 
right for the given application or 
good sealing is impossible. 


Poorly engineered or incorrectly 
specified seals involve the user 


in retooling, remanufacture 


Riek 
soma k: 


or premature field replacement. 


—_ 


Rather than risk “do it yourself” 
seal specifying, leading 


eS 


manufacturers consult National 
oy Seal Applications Engineers. 


— 
— — 
sia 


( 


x This insures technical help of 
the highest order, correct seals, 
and protection against sealing 
failure before and after delivery. 


Are your engineers taking 
advantage of this unique, 
obligation-free service? (Now 
in its 36th year). 


Three of many steps in 
designing a new oil seal 


C3 Exhaustive study of operating conditions 


Pa evolves new seal’s basic design 


NATIONAL SEAL 
Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio, Redwood City 

and Downey, California 


Sealing lip compounds, shapes, tension 
springs are engineered and tested 


National Seal Applications Engineers: siti al sis apelin: 


Chicago, II!., Room 462, McCormick Building, HArrison 7-5163 
Cleveland, Ohio, 210 Heights Rockefeller Building, YEllowstone 
2-2720 - Dallas, Texas, 2520 West Mockingbird Lane, FLeetwood 
2-7541 + Detroit, Mich., 13836 Puritan Avenue, VErmont 6-1909 
Downey (Los Angeles Co.), Calif., 11634 Patton Rd., TOpaz 2-8163 
Indianapolis, Indiana, 2802 North Delaware St., WAinut 3-1535 


Samples receive temperature, torque, 


Milwaukee, Wis., 647 West Virginia St., BRoadway 1-3234 - Newark, dry run, run out, life and other tests 
N.J., 1180 Raymond Blivd., Mitchell 2-7586 4340 
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of America 


Crucible Steel Company 
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“That's our CAT* equipment 
backed by our dealer 


R. E. Chastain, McAllen, Tex., partner of Chastain & Pebley 


“T’ve found that Cat Diesel Tractors are the 
most economical for our work and the service 
behind them is insurance against lost time. We 
can’t afford downtime, because that makes the 
difference between profit and loss. Our Cat 
equipment, backed by our Caterpillar Dealer’s 
service, has made it possible for us to stay in 
business and make money.” 

Conservation contractors—like Chastain & 
Pebley—with the right equipment, the experi- 
ence and the ability to make money, are essen- 
tial to the success of any community conserva- 
tion program. To be a success, they must per- 
form their work well and economically. They 
must be able to produce to S.C.S. specifications. 

The man who can do all this is more apt to 
own Caterpillar equipment. He’s a good man to 
have on any soil conservation team. With qual- 
ity machines he can do a quality job. He can 


Caterpillar salutes the American Society of Agricultural Engi- 
neers on this, their Golden Anniversary. You have helped 
American Agriculture in its transition from the ‘‘muscle age"’ 
to the ‘‘machine age." 
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do this because he has Cat equipment that by 
actual experience lasts longer, costs less to own 
and operate, does more work than any other, 
and is backed by the finest dealer service organi- 
zation in the world. 

Want proof? Look around at the conserva- 
tion contractors in your neighborhood. The man 
with a Caterpillar Diesel Tractor is a solid busi- 
nessman. He has a reputation for quality work 
and fair dealing. This is the kind of man you 
need for your soil conservation team! 


Caterpillar Tractor Co., Peoria, Illinois, U.S.A. 


CATERPILLAR’ 


“Caterpillor and Cot ore Registered Trademarks of Caterpillar Tractor Co. 
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There’s a 


Hvar Hy-rou 


for 
every 
speed=— 


LOW 


Industrial Inch Series 
For speeds up to 600 rpm 


Specifically designed for slow- 
moving, heavily loaded machin- 
ery where large diameter shafts 
are the rule. Available in frac- 
tional size bores for shafts from 
4 inch diameter upwards. 


a >A 


MEDIUM 


Hy-Load Series 
For speeds up to 5,000 rpm 


High-capacity cylindrical roller 
bearings for heavy radial loads 
and light or intermittent thrust 
loads. Available in a complete 
range of sizes and types. 


= = fees = & 


TOEICISINGNDSIN: 


COIN, MI 


HIGH 


Aircraft Series 
For speeds up to 50,000 rpm 


Ultra-high-speed cylindrical 
roller bearings for jet engines 
and similar applications where 
rpm’s are extremely high. Avail- 
able in over 100 sizes and types. 


If you would like the technical assistance of an experienced sales engineer, 
phone or write Hyatt Bearings Division, General Motors Corporation, 
Harrison, New Jersey; Pittsburgh; Chicago; Detroit; Oakland, California. 


FOR REPLACEMENT BEARINGS, SEE YOUR HYATT INDUSTRIAL BEARINGS DISTRIBUTOR 


YAT 
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HMiy-ROLL BEARINGS 
FOR MODERN INDUSTRY 
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Report to Readers .. . 


BEARING PERFORMANCE STUDIES POINT For over 30 years one of the 
WAY TO INCREASING CAPACITY RATINGS leading manufacturers (Timken) of 
anti-friction bearings, used widely 
in farm machinery, has conducted more than 6,000 laboratory studies 
of bearing performance, by the use of fatigue-life machines. These 
Studies have produced a three-fold result: (1) the experience and data 
gathered have made possible more accurate prediction of bearing life; 
(2) a review of life in the field of millions of bearings provided 
vital information on which to base increased capacity ratings, and 
(3) refinements in the method of analyzing these studies mathematically 
made it possible to increase bearing capacities. . . . The company 
has increased most capacity ratings by approximately 10 percent, some 
by as much as 39 percent. This will mean smaller bearings in many 
applications, resulting in a more compact product and use of less 
material, since the size of shafts and housings can be reduced. ... 
The machine designer will see in all this an opportunity to reduce 
manufacturing costs. The ultimate beneficiary will of course be the 
farmer. 


BRITISH EDITOR COMMENTS ON The following pat editorial observation 
HAY PELLETING ADVANTAGES on hay pelleting is from "Farm Imple- 

ment and Machinery Review" of London: 
"The mechanization of handling and feeding hay . .. would be made 
easier by changing hay from a fibrous mass to a free-flowing material 
Similar to grain. Hay has been the most difficult part of the stock 
ration to feed mechanically. Chopping assists, but does not solve 
the problem. Pellets are readily handled with any standard conveyor, 
and can be moved in and out of storage mechanicaily, and by gravity. 
Storage space is reduced, in addition to which better payloads are 
possible in haulage, with easier loading and unloading. As to ani- 
mals eating the pellets, studies to date indicate that poor quality 
pelleted hay may show nearly twice the gain obtained with the same 
hay fed chopped or baled, although optimum gains with pellets have 
been obtained with top-quality material." 


A GEM OF A SALUTE That's the way we felt about one of the many ex- 
TO THE A.S.A.E. cellent tributes or salutes to the American 
Society of Agricultural Engineers on the occasion 
of the Society's Golden Anniversary this year. This salute is in the 
form of a two-page spread in IHC's “Harvester World" for June. It 
reads: "On Nature's large canvas, the American farm of 1957 looks to 
be,a copy of its counterpart of 1900. But don't be fooled. fTran- 
quility hasn't been tampered with, but profound changes have affected 
farming and farmers; a ‘technological explosion' has been touched off. 
The men who operate the slide rules for agriculture have given to the 
man of the soil a new measure of efficiency, while eliminating most 
of his drudgeries. Today's farmer plants better seeds in better 
fields with better machines and gets vastly greater yields. With 
help from the engineers, he curbs the erosion of his topsoil, feeds 
his cattle by pushing buttons, produces an acre of wheat with 1.82 
man-hours of labor (as against 57.7 before mechanization). For these 
and other advances, he and all Americans are indebted to a dedicated 
band of men. International Harvester salutes the nation's profession- 
al agricultural engineering organization, the A.S.A.E., on the occasion 
of its Golden Anniversary." 
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A PROMISING STEP TOWARD UNITY Since the close of World War I, in- 
IN THE ENGINEERING PROFESSION dividuals and organizations have given 
much thought to achieving greater co- 
hesion among organized groups of engineers. Many have visualized an 
over-all association to parallel AMA and ABA, but especially to en- 
gineers who have been more active in their professional societies, 
such a comprehensive organization now seems only remotely possible, 
if at all. . . . But what about the apparently increasing ground 
swell of opinion favoring faster progress toward unity NOW? A defi- 
nite stirring to action in official circles of some engineering 
societies is taking place — and it is obvious, moreover, that the at- 
mosphere favorable to achieving a larger measure of unity has vastly 
improved. . . . What presently appears to be the most logical and 
feasible first step toward the desired goal is the three-pronged or- 
ganizational setup (technological, educational, and professional) pro- 
posed by AIEE, as follows: (1) Engineers Joint Council (EJC), to pro- 
vide the medium for coordination and cooperation on technological mat- 
ters; (2) Engineers Council for Professional Development (ECPD), to 
provide the medium for guidance in all engineering educational mat- 
ters, and (3) National Society for Professional Engineers (NSPE), to 
provide the medium for the general promotion of the professional as- 
pects of engineering as related to the public, including enhancement 
of the economic status of engineers. .. . So it would seem that now 
would be a good time for all engineers to come to the aid of their 
profession and let their ideas on this matter of unity be known to 
officers of their respective societies. 


BIO-ENGINEERING — NEW At Cornell University, students may now 
FIELD FOR ENGINEERS specialize in "“bio-engineering," or engi- 
neering as applied to the processing and pro- 
duction of biological materials. These include vitamins, antibiotics, 
vaccines, and many foods. .. . The courses of instruction being 
offered have to do with processing heat-sensitive and expensive bio- 
logical materials, fermentation engineering, and the techniques of 
large-scale production of bacteria and molds. The courses also pre- 
pare students for work in branches of the food industry that require 
considerable processing, such as soluble coffee, cake mixes, and 
peanut butter. .. . As engineering utilized by a particular indus- 
try — and one somewhat akin to agriculture — "bio-engineering" might 
be thought of as a second cousin of "agricultural engineering." 


AGRICULTURAL ENGINEERS AS’ By this term agricultural engineers are 
"ARCHITECTS OF ABUNDANCE" Saluted and paid a glowing tribute in an 

attractively illustrated two-page spread 
in the May-June issue of "Ethyl News," published by the Ethyl Corpor- 
ation, in recognition of the Golden Anniversary of the founding of 
the American Society of Agricultural Engineers. In this tribute the 
agricultural engineer is also referred to as a “dynamic partner" of 
the several groups of scientific specialists serving agriculture, 
whose work so largely involves a great variety of engineering appli- 
cations. Indeed, the building of a better, more abundant, more profit- ~ 
able agriculture involves some engineering at almost every turn. To 
avery large degree, engineering is the catalyst that is essential in 
implementing the results of research by agricultural scientists and 
making these results practically available at the farm. ... . This 
is what is meant by the term “dynamic partner" as used in the Ethyl 
salute. It further justifies the designation of agricultural engi- 
neers as “architects of abundance." 
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The good name of your machine is peek 
LINK-BELT’s first consideration . . . MARK 
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Is the chain you use 
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. and quality should be your first 
consideration in the chain you buy 
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JOHN DEERE 45 COM- 
BINE AND No. 10 CORN 
ATTACHMENT incorporate 


Link-Belt precision steel 
roller chain. 


as good as the machine you make? 


Here's how LINK-BELT matches 
drive and conveying chain to the field 
requirements of your equipment 


HE Link-Belt double-arrow trademark >—--—< on 

chain means that each link in every length conforms 
to rigid quality and uniformity specifications. And it’s 
your assurance that the drive or conveyor chain speci- 
fied will maintain rated performance and efficiency on 
your machine. 

From the world’s largest chain plant, Link-Belt offers 
you the economies of mass-production . . . represents a 
ready source for all your chain and sprocket needs. For 
prompt service, call your nearby Link-Belt office.  s44 


LINK: 


CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. 
To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock 
Carrying Factory Branch Stores and Distributors in All Principal 
Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); 
Australia, Marrickville (Sydney), N.S.W.; South Africa, Spring-. 
Representatives Throughout the World. 
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COMPLETE LINE of agricul- 
tural chains, sprocket wheels 
and attachments permits cost- 
saving specialization — offers 
right chain for all conveyor 
and drive needs. 


ACCURATE MANUFAC- 
TURE AND CONTINUOUS 
INSPECTION with modern, 
specialized machines allow 
economies of large-scale 
production. Extensive facili- 
ties provide ample capacity 
to meet your production 
schedules. 


LABORATORY CONTROL 
assures you that each chain 
meets rigid uniformity speci- 
fications. Our modern labora- 
tory continuously explores 
new refinements to increase 
chain life. 
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Here’s why Dayton’s experience 
in supplying 76% of the V-Belts for 
Variable Speed Drives can help you 


Virtually every problem present on any V-Belt drive must 
also be met in building a V-Belt to meet Variable Speed 
Drive specifications. 


In addition, two problems must be overcome, whose 
difficulty of solution puts V-Belts for variable speed use on 
the highest level of V-Belt design. These two problems are: 


For this rugged sheet metal press, Dayton Double Cog-Belts pro- 
vide maximum longitudinal flexibility, extra strength and durability 
to take the high loads, high starting torques of the horizontal 
Variable Speed drive motor. Exclusive Double Cog design permits 
use of minimum width pulleys. 


574 


RATE OF WEAR 


1. Need for extreme longitudinal flexibility coupled 
with tremendous transverse rigidity to accommodate sub- 
diameter pulleys and maximum axial pressures, and, 


2. Need for a V-Belt of minimum width and thickness 
capable of meeting the requirements of a full speed range 
plus the ability to maintain exact speeds at each level. 


The ever-increasing market for variable speed drives of 
higher capacities and greater speed ranges requires a cou- 
tinuing program of V-Belt development. One of the most 
successful V-Belt designs resulting from this program is 
the exclusive Dayton Double Cog-Belt.* 


The Double Cog-Belt is the closest approach to the 
theoretical ultimate in V-Belt design, offering the highest 
pull-out torque of any V-Belt made. For its effective depth 
it provides a higher degree of longitudinal flexibility than 
any other V-Belt design and is capable at the same time of 
withstanding maximum axial pressures. These are among the 
reasons it is especially adaptable to variable speed service. 


Variable speed drive manufacturers have, through ex- 
perience, become convinced of the tremendous worth of 
Dayton’s exclusive V-Belt designs and Dayton’s skill in 
developing internal constructions to meet high and rigid 
requirements. As a result, Dayton supplies 76% of the 
V-Belts for the variable speed market. 
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Vertical variable speed motor on this automatic Glue Spreader re- 
ceives full, non-slip power from Dayton Variable Speed Cog-Belts. 
Exclusive double Cog design offers instant speed changes, assures 
maintenance of constant speeds for all operations. 


ae 


BELT LOAD 


SPRING 
COMPRESSION 


————rr 


PROPER 
TENSION 
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Tremendous crosswise rigidity is provided by Dayton Double 
Cog-Belts to maintain precise speed control. Greater surface area 
rapidly dissipates heat of flexing, prevents heat build-up. Light 
weight reduces centrifugal forces and internal stresses, 


Dayton’s experience in building special V-Belts extends 
into every major field of V-Belt drive design. 


In agriculture, heavy duty variable speed drives are used 
as traction drives on self-propelled farm implements. In 
addition, Dayton has designed and built special V-Belts, 
which successfully cope with such problems as misalign- 
ment, lack of tension adjustment, sub-diameter pulleys, 
backside idlers and use as a clutch. 


In railway, V-Belts for under car drives for lighting, 
heating and air conditioning, are required to meet a whole 
new set of conditions, among them being extremes of 
weather, misalignment and continuous service. Dayton de- 
veloped the first V-Belt drive for caboose electrification, 
which involved taking power off one side of a Cog-Belt 
and transmitting it from the other. Exclusive design of the 
Dayton Cog-Belt has been found so suitable for power trans- 
mission on the auxiliary drives of Diesel locomotives that 
they are installed as original equipment on over 90% of 
all new Diesels. 


In household appliances, Dayton has delved deeply into 


*T.M. 


the problems of designing and producing FHP V-Belts 
which will give long, efficient service with almost no main- 
tenance. High on the list of problems are lack of space 
for take up, sub-diameter pulleys and elimination of vibra- 
tion. These problems are simple enough to solve in pilot 
V-Belts, but Dayton has a successful record of maintaining 
pilot quality in production quantities. 


In industry, conditions which require special belts vary 
from the space and weight limitations of machine tool 
manufacturers, to the “full surge” loads which hit a set 
of V-Belts when peak power is applied instantaneously. For 
general industrial use Dayton produces a standard line of | 
V-Belts which can accommodate over a quarter million 
different drive designs. 


For the answer to your drive problem, whatever it is, con- 
tact the V-Belt manufacturer who supplies 76% of the 
toughest V-Belt drive market in the world — The Dayton 
Rubber Co., Agricultural O.E.M. Div., Dayton 1, Ohio. 


© DR. 1957 


Dayton Rubber 


WORLD'S LARGEST MANUFACTURER OF V-BELTS 


Agricultural Sales Engineers in Atlanta, Chicago, Cleveland, Dallas, Dayton, Moline, New York, 
San Francisco and St. Louis. 
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NOW! IRRIGATION THAT’S 


Flexible irrigation “‘pipe’”’ and ditch liners fabricated from Enjay Butyl rubber are 
helping farmers and growers conserve water by assuring maximum irrigation from 
available water supplies . . . and at lower cost! Combining flexibility with strength 
and portability, the ‘‘pipe” allows irrigation of different areas with the same equip- 
ment in a one-man carry operation. Both “pipe” and ditch liners are impervious to 
weather and highly resistant to soil acids and bacteria. These systems are manu- 


factured by the Carlisle Corp., Carlisle, Pa., and are distributed by Bono Products, 
Inc., Taft, Texas. 


Enjay Butyl may well be able to cut costs and improve the performance of your 
product! Low-in-cost and immediately available, this truly wonder rubber has been 
put to profitable use in a wide variety of industrial and consumer products. For fur- 
ther information, and for expert technical assistance, contact the Enjay Company. 


Pioneer in Petrochemicals 
ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 
Akron Boston * Chicago * Detroit » Los Angeles * New Orleans + Tulsa 
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TRSLY PORTABLE 
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ENJAY) 


BUTYL 


Enjay Butyl is the greatest rubber 
value in the world. It’s the super- 
durable rubber with outstanding resist- 
ance to aging « abrasion « tear « 
chipping ¢ cracking + ozone and 
corona « chemicals « gases « heat « 
cold + sunlight +» moisture. 
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| “I’m no carpenter, but I put up 
this steel building easily,” 


says L. S. Dausman, Saranac, RDX1, Michigan 
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ee 
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Mr. Dausman did a good job of erecting his steel build- | 
ing—despite the fact that he is not a skilled carpenter or i 
builder. | 
In addition to the quick, easy construction of steel l 
farm buildings, Mr. Dausman points out that he es- l 
pecially likes the “no maintenance” and fire-resistant l 
features. “I lost part of my old barn by fire, but this | 
building’s not going to burn. | 
“Another thing,” adds Mr. Dausman, “I’ve got more | 
room in my steel building, with no obstructions. And, 1 
there’s no problem with steel construction if I want to | 
add on to it. It will be easy.” t ( Please have a Steel Building representative call on me 
I 
| 
| 
| 
| 
I 
I 
' 


RETURN THIS COUPON ] 
I 
| 
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. | 
Mr. Dausman presently uses his steel building for eenitanaslis ni aga 
I 

l 
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| 

I 

1 

' 

all 


Agricultural Extension 

United States Steel Corporation 
Room 2831, 525 William Penn Place 
Pittsburgh 30, Pa. 


| am interested in steel buildings for the following: 

© dairy barns (1 hay storage (© machinery storage 
( cattle shelters (] grain storage [] poultry houses 

PP I Siva Sack ses olaabincehipamanereee Rak: 4 aak 
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Send information to: 


equipment storage. His 220-acre farm also boasts a steel 
corn crib and a steel grain bin. 

Factory-Built Steel Buildings, fabricated from USS 
Galvanized Steel Sheets, can do a great deal toward 
making your farm a more practical, better paying invest- 
ment. For the complete rundown on all the advantages 
of Factory-Built Steel Buildings, return the attached 
coupon. There’s no obligation, of course. 


United States Steel produces high-quality USS Galvanized Steel Sheets and 
Structural Steel which our customers manufacture into durable farm buildings. 
Your request for information will be forwarded to the manufacturers of these 
buildings, and you will hear directly from them. 
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LJ TRUE or (_] FALSE ECONOMY in Farm Implement Bearings? 


Meeting a cost-line by “‘saving’’ too much in such vital spots 

as bearings runs the risk of customer kickbacks. On the 

other hand, no engineer wants to specify bearings with 
three lives where one will do adequately. 


There’s truly balanced economy in Rollway’s low-cost, quickly 


assembled steel-cage bearings. They are designed and built for * teel cage, metric teel cage, inch i 
farm service, farm maintenance and storage. They are priced in series — solid ro series — planished — 


line with your cost requirements. The economies of automatic 
machinery and mass production permit finer engineering, mate- 
rials and workmanship. 


This is especially true of Tru-Rol, a bearing engineered for 
heavy-duty tractor applications . . . above-average efficiency at no . 
. ss . ae Soe I ie 

extra cost ... and free rolling qualities approaching that of bronze- eel cage, inch eget 
separator types. duty — contoured © 


Let our engineers tell you about Rollway steel-cage roller 


© Our engineers will gladly work with 


bearings that will last as long as the implement or tractor. you on your bearing problems. Con- 
ROLLWAY BEARING Co., INC., Syracuse, N. Y. ee No charge—no 
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RUSSELL, 


Technical-tties 
By John S. Davey 


Bolts take greatest 
stress during wrenching 


If a bolt doesn’t fail when being 
wrenched up tight, it won’t 
fail in service (assuming bolts 
and joint have been designed 
adequately for the loads). 

That’s because two forces 
put stress on bolts (and cap 
screws) as they tighten: Ten- 
sion due to bolt stretch; torsion 
due to friction. But only ten- 
sion remains after wrenching. 
In a rigid joint, if this tension 
exceeds external forces, bolts 
will never experience any fur- 
ther strain, and will therefore 
not loosen or fail. 


WHY SOME FAILURES? 
Obviously, unusual unforeseen 
loads cause trouble. The instant 
they exceed residual tension, 
they add to the stress placed on 
the bolt and can cause immedi- 
ate failure. Or they can cause 
loosening, leading to stress 
change, which in turn causes 
fatigue and failure. That’s why 
you’ve got to torque bolts tight 
... and the tighter the better. 

An exception: A _ flexible 
joint. With high cyclic loading, 
again loosening and fatigue 
cause trouble. Since you 
shouldn’t tighten such a joint 
too much, sometimes the only 
remedy is to take out the flex- 
ible element and put in a rigid 
joint, (A metal to metal flange 
connection instead of a gasket- 
ed one, for example.) 
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BOLT AND 


ISTENLR ERIEFS 


BURDSALL & WARD 


NUT COMPANY 


Are you using 
more bolts than needed ? 


The stability of a 4 bolt arrangement can be matched by a 120° spacing of 3 bolts. Strength can be actu- 


ally increased by using RBsW high carbon heat treated bolts (identified by ‘‘E” and three radial dashes). 


OBODY wants to use too few bolts 
or cap screws and risk failures. 
But using too many is not the best 
answer either. It means too many 
holes to drill, to fill — both costly. 


RB&wW offers some suggestions. 


BALANCED BOLT PATTERN 

By “rule of thumb,” bolts are gen- 
erally arranged symmetrically in a 
pattern of four. Yet three bolts 120° 
apart around a common center will 
prove just as stable, and save on 
assembly. With stability assured, 
the problem is then one of load ca- 
pacity. 


PRELOAD TO GET FULL CAPACITY 


In checking size and number of 
bolts, calculate the stress and get 
rid of the excess. You have enough 


High strength bolts stop 


joint failure from vibration 


Shakeout equipment used by one company for un- 
loading coal cars applied its vibration via a fabri- 
cated frame lowered onto the cars. This frame was 


originally riveted. 


But it was a constant source of maintenance, About 
every 10 days, the frame had to be welded, loosened 
rivets replaced. Finally it was refastened with RB& W 
high tensile bolts and hardened washers. Maintenance 


now is nil! 


Proving again that high strength bolts make the 
strongest connection for the severest service. 


if you’ve allowed for usual factor of 
safety ... and the fasteners are 
tightened so that residual tension 
exceeds maximum external load an- 
ticipated. If they are, you have 
safety. The bolts will stay tight, 
won’t fatigue, won’t fail. 

With RB&W standard fasteners, 
engineers and production men can 
take quality, uniformity and de- 
pendability for granted — and can 
concentrate on the problem of 
proper application and assembly. 
For help or information on your spe- 
cific product, write Russell, Burdsall 
& Ward Bolt and Nut Company, 
Port Chester, N.Y. 

Plants at: Port Chester, N. Y.; Coraopolis, Pa.; 
Rock Falls, lil.; Los Angeles, Calif. Additional 


sales offices at: Ardmore (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 


Hardened 
Washer 
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NEW HOLLAND 
MACHINE COMPANY 


Leaders in Grassland Farm Machinery, 
looks to... 


- 
ce 


a 


rs 
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New Holland Model 
. | 800 Forage Har- 
tas vester chops up 


Fx, STASS, sorghum, or 


sam corn at a rate of up 
Sees to 45 tons an hour. 
* 


“Ho 
pared a 


The FAFNIR BEARING 
COMPANY 


Leaders in Farm Equipment Ball Bearings 


LAr > 
aP> 

2 ha aa 

cee” 4 ae coe 


res eg 


Ask today’s farmer what he looks for when he invests in farm 
machinery and chances are he'll mention anti-friction bearings. conditions hay for faster curing in one trip around 
He knows they give smooth, power-saving performance and cut adh aacam 
down maintenance requirements. 

Fafnir's wide experience with farm implement bearing applica- 
tions is a big reason why New Holland has worked with Fafnir for 
more than 15 years. 

Just as Fafnir pioneered the development of ball bearing units 
such as Flangettes and bearings with contact seals for farm equip- 
ment, so New Holland has pioneered the use of anti-friction bear- 
ings in grassland farm machinery. The results are... simplicity of 
design, lower costs, longer life, and carefree operation. 

Fafnir’s effective solutions to bearing problems have helped 
many leading manufacturers modernize the design and perform- * 
ance of farm implements. Chances are, the right solution to your New Holland “Hayliner” 68 Baler is built to do any 
bearing problem is available at Fafnir. Write The Fafnir Bearing baling job on the family farm. 


Company, New Britain, Connecticut. 
FAFNIR 
FAF z 


BALL BEARINGS 
MOST COMPLETE S) LINE IN AMERICA 


* ie a ae “So Moe » 
+. PN ae Se EO eh oe 


Fatnir Flangettes — “Economy Packages” for Farm Equipment 


Extended Inner Ring and contact-type Plya- 
Seals in this Flangette provide ample shaft 
support and positive protection against con- 

<< taminants. It is prelubricated at the factory 

...grease is permanently sealed in. Designed 

for light duty. 


\ Mechani-Seals, slinger-type, and Wide Inner . 
Ring construction provide a combination of 
frictionless operation, extra-rigid shaft sup- 
port, and effective seal in this versatile 
Flangette. It is prelubricated, and equipped 
with Fafnir-originated self-locking collar. 


ASS 


<> 
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Federal- Mogul Sead Alieiage, 1 


BCA IDLER PULLEY ASSEMBLIES— 
pulley, bearing and seal complete in 
*“package unit."’ Pre-lubricated bearing 
effectively sealed against dust and grit. 
Simple, rugged construction eliminates 
frequent field servicing. Adaptable to 
combines, forage harvesters, corn pickers, 
hay balers, grain elevators, cotton 


pickers. Idler design can be varied for use 
with flat belts, V-belts or chains. 


ee 


- te on yo ureompeny 


letterhead. i i, a 
BEARINGS COMPAN YY OF Amen ICA 


1 
§ 
DIVISION OF { 
Federal-Mogu!-Bower Bearings, Inc. 
ee 
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F ee . 
Rie 


| Old rake makes 


This hay rack for outdoor feeding is the invention 
of Robert Glass, shown with Texaco Distributor 
Sam Hyland. It is constructed from an old dump 
rake, welded to four pipe lengths which fit over 
posts to keep rack off ground. 

Mr. Glass raises feed for 140 head of cattle and 


sagt Vo seat 
vt ode: 


Pay Oe iS vi ora cut ye 
ee RIN ae OS OAS 


handy feed rack 


Distributor Hyland makes regular deliveries of 
Marfak and other Texaco products to farmers who 
find Marfak lubricant superior because it won’t 
drip out, wash out, dry out or cake up — protects 
bearings that must take a brutal beating in field 
operations. Progressive farmers everywhere know 


— —< a eric a - 
TEXACO CONSIGNEE C. C. Fraser supplies 
A. P. McLeod, owner-manager of the 
famous Silver Springs Groves in Citra, Fla., 
with Fire Chief gasoline for lively power 
and low cost operation of farm machinery. 
Mr. McLeod appreciates the Texaco 
dependable service he gets, and is a booster 
for all Texaco products. 
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250 pigs on his 207-acre farm near Carroll, Iowa. 


DIVISION OFFICES: ATLANTA, Georgia BOSTON 16, Massachusetts 
DALLAS 2, Texas DENVER 3, Colorado HOUSTON 2, Texas 
MINNEAPOLIS 3, Minnesota NEW ORLEANS 16, Louisiana 


NEIGHBORLY, DEPENDABLE delivery of Texaco 
products is made to L. L. Lacina, Iowa City, 
Iowa, by Wm. “Bill” Kron, driver for the 
Jones-Herriott Oil Co. Mr. Lacina agrees 
that Advanced Custom-Made Havoline 
Motor Oil gives added power, longer engine 
life, greater gasoline mileage. No other oil 
can match it, regardless of price. 


ON FARM AND HIGHWAY IT PAYS TO USE 


TEXACO Products 


BUFFALO 9, New York BUTTE, Montana CHICAGO 4, Illinois 
INDIANAPOLIS 1, Indiana LOS ANGELES 15, California 
NEW YORK 17, New York NORFOLK 2, Virginia SEATTLE 1, Washington 


Texaco Products are also distributed in Canada, Latin America, and Africa. 


it pays to farm with Texaco products. 


IN TOWN OR ON THE HIGHWAY — in all 48 
states — you'll find Texaco Dealers with 
Texaco Sky Chief Su-preme gasoline, 
supercharged with Petrox, for more miles, 
more power, longer engine life . . . Texaco 
Fire Chief gasoline at the regular price, 
both 100% Climate-Controlled .. . Marfak 
lubricant and Havoline Motor Oil. 


TEXAS 
COMPANY 
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How Armco ALUMINIZED STEEL Steps up Efficiency of Crop Dryers 


Weather and other hazards annually de- 
stroy a part of our hay and grain crops 
that could be saved with crop dryers. 
That's why a dryer that combines out- 
standing efficiency with long service life 
is likely to find ready buyers among 
farmers. 

Here's how Armco ALUMINIZED StEEL® 
Type 1 and Type 2, when properly 
designed into crop dryers, increase 
efficiency and extend service life by 
providing heat reflectivity, heat resist- 
ance, atmospheric corrosion resistance, 
and over-all rugged construction. 

Because both types of ALUMINIZED 
STEEL are made by coating steel with 
aluminum by a continuous hot-dip 
method, they combine the strength of 
steel base with the surface properties of 
aluminum. 


Heat-Corrosion Resistance 
ALUMINIZED Steet Type 1 has excellent 
resistance to a combination of heat and 


: Unpainted casing and control box of Armco ALuminizep Steet Type 2 can be expected 
corrosion. When used for burners, burner to give long service. Type 1 is used inside the dryer. 


tubes, and heat transfer parts, it with- 

stands temperatures up to 1250 F with no 

destructive heat scaling. For reflective i 
ty 


, 
! 
| 

3 
: 
, 
" 


parts exposed to temperatures below 
900 F, either type of ALUMINIZED STEEL 
bounces back approximately 80% of the 
radiant heat thrown against it. 


Atmospheric Corrosion Resistance 
Eighteen year tests in a mild industrial 
atmosphere show the aluminum coating 
on ALUMINIZED STEEL Type 2 outlasts a 
standard zinc coating on steel at least 
three to one. Used for crop dryer casings, 
this special Armco Steel needs no paint- 
ing or other protection from corrosion. 

For complete information on the out- 
standing characteristics of ALUMINIZED 
STEEL, write us at the address below. 
Please tell us what you make or plan 
to design. 


AMERICAN SOCIETY OF i Burner and burner tubes in this dryer are Armco ALuminizep Steet Type 1; the casing is Type 2. 
AGRICULTURAL ENGINEERS 


\RMCY 
ARMCO STEEL CORPORATION We 


= 1307 CURTIS STREET, MIDDLETOWN, OHIO + SHEFFIELD STEEL DIVISION +» ARMCO 
P DRAINAGE & METAL PRODUCTS, INC. » THE ARMCO INTERNATIONAL CORPORATION j 
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This Aetna Adapter Bearing is inexpensive, 
comes in a compact PACKAGE Unit... 
and talk about easy installation — 


ijt’S AS SIMPLE 
AS THIS: 


Drill (or punch) 3 bolt holes in 
shaft supporting member. | 


Place Adapter unit in position, 
insert bolts and tighten nuts. 


FS EE DORE A OEE LENE 5p Mek UAE Me LOIS are REINS LINEN LEE ALM ES TNIT TR 32 ie ine ade oe 
' 


Designed and built-to-be-installed-and- 
forgotten this permanently lubricated, 
tighten set screws. sealed-for-life Adapter bearing requires 
no re-lubrication, no maintenance of any 
kind. It combines self-aligning bearing, 


Install shaft, twist locking collar, 


And there you have it— seals, mounting flange and locking col- 
| —all the advantages of ball bearing lar in a single easy-to-handie package 
efficiency adapted to your current or assembly that args snar wherever shafts 
projected equipment designs with can be supported—including sheet metal 
minimum, or no engineering altera- or any semi-rigid structural members. 

shies Available in a range of standard shaft 


sizes. Write us or call in our local expert, 
your nearby Aetna distributor. 


AETNA BALL AND ROLLER BEARING COMPANY 
DIVISION OF PARKERSBURGH-AETNA CORPORATION ¢ 4600 SCHUBERT AVE. + CHICAGO 39, ILL. 


a etna Anti-friction Consultant to Leading Original Equipment Manufacturers since 1916 
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Let 
Aleoa 


farmers 


Alcoa’s 70-man research team has been taking a products is available to help you help farmers. 

long, close look at aluminum products for the farm. Whether you are a Vo-Ag teacher, a county agent 

Their work has been showing up in the quality or an agricultural engineer, you are welcome to call 

products Alcoa offers for farm use. on Alcoa for assistance in providing farmers with 
One of the most important projects is the con- answers to questions involving aluminum. 

tinuing research to improve irrigation pipes. A new For up-to-date information, check off literature 

lighter-than-ever pipe, Alcoa® Lite-Line, recently on the list below and mail the coupon to Alcoa. 

has been introduced as a result of Alcoa research. Your inquiry will receive prompt attention. 

It is available either as a seamless extruded pipe or 

a welded pipe. Alcoa Lite-Line is designed to fill the Agricultural Division, . 

irrigation requirements of most farmers throughout Snape Avon hae perce 19, Po. 

the country. A heavy-duty pipe, extruded Alcoa ER Ae OG EN 

Standard, is recommended for long hauls, highest (C) Pipelines to Profit. Colorful booklet on portable irrigation. 

pressures. Alcoa Standard is a seamless pipe. [_] “Right as Rain.” 28-minute sound-color film on portable 


irrigation. * 
(_] “Barn Raising, U. S. A.” 18-minute sound-color film on pole 
barn construction. * 


Information on Alcoa Pipe and other Alcoa farm 


ia {-] Alcoa Farm Gate Literature. Facts about aluminum gates. 
r —— : [_] Pole Barn Plans Catalog. Describes Alcoa plans for nine 
fh pole buildings. 
e ALCOA : *Films may be borrowed for public showings. Specif 
YOUR GUIDE TO THE BEST IN ALUMINUM VALUE © ALUAAINUAM = d % y 
a farm propucts ates wanted. 
8 Mc aR Name aN r me 
ALCOA SALUTES 
Position beet? a 
We, THE ALCOA HOUR Se nEEEEEEEEEEEEEEEeee 
Lone SES TELEVISION'S FINEST LIVE DRAMA 
@ eS ALTERNATE SUNDAY EVENINGS ee oeeeeenneneeeenensipsisatcieaennas a 


Post Office and State = 
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DESIGNED FOR 
HEAVY 


Top performance under continuous heavy load is 
assured because in Perfect Circle’s 2-in-1 set BOTH 
the top rings and the oil rings are plated with thick, 
wear-resisting solid chrome. This more than doubles 
the life of cyclinders, pistons and rings. 


No wonder Perfect Circles are preferred by so 
many engine manufacturers for original equipment 
and for replacement service! For complete informa- 
tion or for special engineering consultation, write 
Perfect Circle Corporation, Hagerstown, Indiana. 
In Canada, address The Perfect Circle Co., Ltd., 
Don Mills, Ontario. 


PERFECT CIRCL 


2-IN-1 CHROME PISTON RINGS 
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Creative Engineering: What Is It? 
F. H. Buelow 


Assoc. Member ASAE 


"Tice such as ‘‘creative thinking’, ‘creative engineer- 
ing’, and ‘‘imagineering”’ have appeared frequently 
in advertisements and news stories. Many articles 
and books have been written about what they are, how they 
can be used, and how their value can be increased. Sociolo- 
gists have studied the lives of people who are considered 
creative thinkers and from the studies tried to determine 
what factors make great creative thinkers. New courses. in 
creativity are taught every year. At the present time about 500 
courses deal with the subject or some particular phase of it. 

The success of the creative approach in fields of science, 
art, management, and sales, to mention only a few, indi- 
cates that it can also be used by agricultural engineers for 
the solution of their problems. 

But actually, what is creative engineering? It is simply 
the application of creative thinking techniques to the solu- 
tion of engineering problems. Creative thinking, in turn, is 
an action of the mind which results in the production of 
more and better ideas. It is not daydreaming, in that effort 
is required for creative thinking. Creative thinking includes 
the ability to see the problems that surround a person. One 
cannot solve a problem until he recognizes it and is able to 
see what the problem really is. Creative thinking is at a 
higher level when the individual recognizes the problem 
himself than when someone presents it to him. 

Another phase of creative thinking is the production of 
ideas for the solution of a problem. During this phase of 
creative thinking the mind is foreseeing, originating, invent- 
ing, completing, and revising possible solutions to a prob- 
lem. The mind must be largely uninhibited by the influence 
of the thinking of others, emotional blocks, and lack of self- 
confidence. There must not be a tendency to discard ideas 
before they have been evaluated properly. Every new idea, 
no matter what its apparent value, may seem daring and 
subject to criticism when first conceived. But the best idea 
should be selected only after all ideas have been set down, 
and each one has been evaluated carefully. The creative 
thinker tends to separate the idea-forming phase and the 
idea-evaluation phase because ideas flow more freely and 
rapidly when the element of criticism and judgment are 
not present. 

The process of creative thinking is not a pleasant one. 
Considerable inner drive and a feeling of dissatisfaction 
until the job is done are required in creative work. The 

This article prepared expressly for AGRICULTURAL ENGINEERING 
has been selected as an editorial because of its timeliness and im- 
portance to the field of agricultural engineering. 

The author, F. H. BUELOw, is assistant professor of agricultural 
engineering, Michigan State University, East Lansing, Michigan. 
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frustrations, discouragements, anxieties, and hard work 
often required for successful completion of a creative task 
make many persons abandon the problem before it is 
completed, or never start it. Therefore a drive must be 
present. The unpleasant feelings usually disappear com- 
pletely when the problem is completed successfully. 

For a creative thinker to produce the most effective ideas 
in his field of endeavor requires a fundamental knowledge 
in the field and the ability to recall facts, combine them, and 
alter them to suit the problem at hand. In agricultural engi- 
neering the basic knowledge for problem solution must 
include the basic principles of mathematics, physics, engi- 
neering, and the natural sciences. Creative thinking thus 
includes the ability to see new combinations of these known 
principles for the solution of problems at hand. 

Creative thinking is not peculiar to scientists, but is the 
process that is also used by artists, businessmen, architects, 
the clergy, medical men, and writers to perform their best 
work. The only difference between the professions is the 
background information, or ‘tools’, with which each works. 
Actually, every person of sound mind has done creative 
thinking. Creative thinking has been done whenever a 
problem is encountered, possible solutions are formulated, 
solutions are evaluated, and the best is selected and put 
into effect. 

Why has creative engineering suddenly become so im- 
portant? One reason is that psychologists and creative engi- 
neers have studied the process of creativity and have formu- 
lated suggestions for improving one’s creative abilities. The 
suggestions have been successfully used and as a result a 
greater emphasis is placed on the development of creative 
abilities. Creative engineering is also important because it 
is the source of many ideas, and a quantity of ideas usually 
includes some ideas with quality. Since problems are more 
numerous than the present number of creative engineers can 
solve, efforts are being made to improve the creative abili- 
ties of engineers. A person who has good creative ability 
is able to make the fullest use of his knowledge and experi- 
ence. Everyone, and especially the engineer, is more aware 
than ever before that he must ‘engineer for tomorrow’, and 
the fulfillment of this need requires high creative abilities. 

Creative engineering in agriculture is important to make 
the research, teaching, extension, sales, and management 
phases more productive. The best thinking available must 
be given the farmer to help him reduce costs, make his 
products more valuable, reduce labor per unit output, and 
provide a market for all his products. The very fact that 
such problems exist indicates that more and a higher degree 
of creative engineering is necessary. 


587 


) 
ol z ' ‘4 —_—_—_e a — te 
—_——aE ene = 


960 FOr Wore TCs Sees Owe wee eee 


Evaluation of 


Shredded Legume-Grass Silage 
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LUNDELL STANDARD 


alte 


nw 
° 


o 
°o 


n 
wa 
=) 
2 
a 
we 
° 
—"« 
z 
WwW 
oO 
x 
w 
a 


CONVENTIONAL 
FLYWHEEL CHOPPER 
din. THEO. 


2 3 4 5 
LENGTH OF CUT - INCHES 


Fig. 1 (Above) Histogram showing fre- 

quency distribution of stem length by 

number of pieces of alfalfa cut with 
three machines 


Fig. 2 (Right) Pressure rise in surface 

damage indicator showing differences in 

rate of reaction of calcium carbide with 

moisture on alfalfa cut with several 
machines 


PRESSURE — PSI 


Silage made by the flail-type forage harvester 
is compared with that made by conventional 


type machines to determine quality variations 


have become available in the farm equipment trade. 
Power requirements and distribution of one of 
these, the flail-type, have been reported by Bockhop and 
Barnes (1)*. This article deals with the functional per- 
formance of the flail-type forage harvester with particular 
emphasis on the quality of silage made from forage cut 
with this type of machine. The major difference in silage 
made by various machines is the condition of the chopped 
material. Silage made by the flail-type machine suffers con- 
siderable surface damage or laceration as contrasted to the 
product from a conventional flywheel or reel-type of cutter 
head which produces a material cleanly cut. The term grass 
silage as used herein refers to silage made from meadow 
crops, including grasses and legumes. 
Research in Europe (2) has indicated that silage made 
from material which has been severely bruised and lacerated 
may have some advantages. This opinion is based on the 


le several low-cost, direct-cut forage harvesters 


*Numbers in parentheses refer to the appended references. 


Paper prepared expressly for AGRICULTURAL ENGINEERING. 
Journal Paper No. J3082 of the Iowa Agricultural Experiment Sta- 
tion, Ames, Iowa, Project No. 1195. 


The authors, A. M. Cowan and K. K. Barnes are, respectively, 
graduate assistant and professor of agricultural engineering, Iowa 
Agricultural Experiment Station. R. S. Allen is associate professor 
of chemistry and animal husbandry, Iowa State College. 


Acknowledgment: The authors express their appreciation to 
The Lundell Mfg. Co., John Deere Ottumwa Works, and The New 
Holland Machine Co. for machines and assistance provided for this 
study. 


TREATMENT 


@- GRASS CUT WITH LUNDELL STANDARD 
+- GRASS CUT WITH CHOPPER 

@- GRASS CUT WITH LUNDELL ECONOMY 
*-GRASS CUT WITH MOWER 
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Figs. 3, 4, 5 and 6 Variations in silage condition are indicated in illustrations above. In each case silage was made from green alfalfa 
cut standing 


fact that when the plant is lacerated, part of the juices are 
released. These free juices provide the medium for a rapid 
bacterial growth and aid in compaction of the forage. The 
bacterial growth causes acids to be formed and silage reaches 
an early preserved condition of low pH. 

There are many variables in the ensiling process. In 
order to evaluate the functional performance of a machine 
it is necessary to see how it fits in with the whole system and 
what effect it has on other variables in the process. 


Purpose of the Study 
This study was undertaken to accomplish the following 
objectives: 
(a) To describe the physical characteristics of shredded 
grass 
(4) To compare silage made from shredded grass with 
that made from conventionally chopped grass under 
field conditions 
(c) To compare shredded and chopped grass silage un- 
der laboratory conditions 
(d) To evaluate laboratory techniques for study of 
silage 
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Description of Physical Qualities 

Several differences are observed almost immediately 
when a comparison is made of shredded and chopped grass. 
These are: length of cut, moisture or juices on the surface, 
and texture of the material. In order to arrive at a descrip- 
tion of shredded grass produced by a flail-type forage har- 
vester, these differences were measured in a quantitative 
manner. 

Length of cut. The Lundell standard and economy 
model forage harvesters and a conventional flywheel-type 
chopper were used for a comparison of length of cut. De- 
scriptions of the Lundell standard and economy machines are 
given by Bockhop and Barnes (1). Samples were taken 
from alfalfa cut by each of the three different machines. 
The pieces of grass in each sample were measured and 
counted. From these data frequency distribution histograms 
were drawn (Fig. 1). The distributions were plotted on the 
basis of number of identifiable pieces. Small trashy pieces 
and long hairlike strips of stems were not included. 

The flywheel-type chopper was set for a theoretical 
length of cut of in. and about 60 percent of the pieces 
were within 4 in. of the theoretical setting. The grass cut 
with the Lundell standard machine was much less uniform 
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. . . Shredded Silage 


in length. The average length was 2.34 in. as compared to 
the 0.88 in. for the conventional chopper. The Lundell 
economy machine gave an even less uniform length of cut 
than the standard machine and had an average length of 
3.48 in. 

Some of the factors which affect the length of cut pro- 
duced by the flail-type forage harvester are relationship of 
forward speed to rotor speed, design of the knives or ham- 
mers and type and maturity of the crop being cut. The effect 
of these various factors were not investigated for this study. 

Moisture or juice on the surface. The shredded grass 
was more moist to the touch than chopped grass. The lac- 
erating action of the shredding machine liberated a con- 
siderable portion of the contents of the plant cells. A sur- 
face damage indicator was constructed which consisted of a 
steel cylinder 8 in. long and 31 in. in diameter, in which 
calcium carbide was made to react with the moisture on the 
surface of the grass. The reaction liberates larger quantities 
of gas. A 50-g sample of grass was used with 30 g of pow- 
dered calcium carbide. The rate of pressure rise in the 
cylinder was measured as an index of the amount of sur- 
face damage of grass after being cut. The curves shown in 
Fig. 2 indicate that the grass cut with the Lundell standard 
was more damaged than the chopped grass. The Lundell 
economy machine gave somewhat less damage than the 
chopper. All of the machines damaged the grass consid- 
erably more than the long grass cut only with the mower. 

Texture of the material. The texture of the grass cut by 
the different machines can best be described by photographs 
showing the nature of the cut. Figs. 3, 4, 5, and 6 are photo- 
graphs of grass cut by the various machines. The fine shreds 
can be seen in the Lundell standard material (Fig. 5), while 
the chopped material (Fig. 4), has been rather cleanly cut 
and only a few leaves have been bruised. Fig. 3 indicates 
that the Lundell economy machine shreds the stems to some 
extent, but leaves them long. The material cut with a mower 
(Fig. 6) is relatively undamaged. 


Field Studies 

Experimental work was carried out for two years utiliz- 
ing a trench silo as the storage structure: Forage cut with 
the Lundell standard machine and conventional forage har- 
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Fig. 7 Experimental section of trench 

silo showing tendency of cattle to eat 

into chopped material first. Note shad- 

ows of bars on left side containing the 
chopped silage 
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vesters was ensiled in the following manner. A 10-ft sec- 
tion of the silo was filled so that one-half of the width of 
the silo was shredded material and the other half was 
chopped material. Thermocouples were placed in the grass 
during filling and temperatures were read throughout the 
ensiling period. The silage was self-fed from the trench. 
Observations were made of cattle preference, and analyses 
were made for carotene, crude protein, dry matter, and pH. 

Procedures used in carotene and crude protein analysis 
may be found in reference 2. A chromatographic column 
was used for carotene. The Kjeldahl determination was used 
for crude protein. Dry matter determinations were made by 
drying 25 g samples in an oven at 105 to 110C. for 24 
hours. A water extract and a Beckman Model H2 pH meter 
were used in making pH determinations. 

Results obtained from the two-year study showed that 
there was little or no difference between the silages in caro- 
tene, crude protein, dry matter, and pH. Although the feed- 
ing was not done on a feeding trial basis, the observation was 
made that there was an apparent cattle preference for the 
chopped silage. Several times during the feeding period the 
face of the experimental silage was evened off. The cattle 
immediately ate in on the chopped silage and ate the shred- 
ded silage after they could no longer reach the chopped 
silage( Fig. 7). This might be attributed to the greater ease 
of eating the chopped silage. However, it must be empha- 
sized that this was not a controlled feeding trial and that 
many factors could have influenced the results. 

Temperatures were recorded during the ensiling period. 
It was found that even though the silages were well com- 
pacted, temperatures were still quite high. Both shredded 
and chopped grass reached 137 F. shortly after being placed 
in the trench but cooled down some as filling and compac- 
tion continued. There was little or no difference in tempera- 
ture between the silages. 


Laboratory Studies 

The large number of variables in the ensiling process 
make the evaluation of the effect of any one treatment ex- 
tremely difficult. Since a great deal of control can be exerted 
on experimental conditions where silage is made in labora- 
tory containers under laboratory conditions, it would be 
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Fig. 8 Changes in pH 
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desirable to depend heavily on laboratory techniques in 
silage studies. 

Several comparisons were made between chopped and 
shredded silage under laboratory conditions. One of these 
comparisons gave information as to how changes occur with 
time in the ensiling period. Experimental silage was made in 
one-gallon jars from chopped and shredded alfalfa. Eight 
jars of each material were put up, each jar contained 4 lb of 
silage. Pairs of jars were opened at intervals over the pe- 
riod of about three months. Analyses were made on the 
silage for carotene, protein, pH and acids present. In Fig. 8 
it can be seen that pH in shredded silage quickly dropped to 
a lower value than the chopped silage and maintained that 
condition throughout the experiment. Carotene dropped 
rapidly during the first few days but then rose to a much 
higher level in the shredded silage (Fig. 9). Although the 
rise in carotene content may seem unusual, it has been re- 
ported with explanations by several investigators (4). Fig. 
10 shows that there was little difference in the crude protein 
content of the silages. The shredded silage had higher per- 
centages of acetic and butyric acids (Fig. 11). 

Another experiment was designed to relate information 
found in the laboratory to that found in the field. As the 
trench silo was filled in the summer of 1954, twenty-four 
one-quart glass jars were filled with one pound of grass 
each. Twelve of the jars (silo jars) were placed in the silo. 
One-half of the jars contained shredded grass and the others 
contained chopped grass. The other twelve jars (lab jars) 
were stored in a laboratory cabinet. 

As the silage was fed out of the trench during the 
winter, the jars were removed and samples were also taken 
of the adjacent silage for analysis. Average values of results 
obtained are shown in Table 1. 


TABLE 1. COMPOSITION OF CHOPPED AND SHREDDED 
SILAGE FROM SEVERAL SOURCES 


Constituents 


Carotene, Crude Dry 
unit per protein, percent matter 
Silage gram D.M. D.M. basis percent pH 
Silo jars 
chopped 238 23.5 16.4 5.94 
shredded 223 22.3 16.5 5.71 
Silage 
chopped 254 18.3 19.6 5.20 
Shredded 240 19.2 17.6 5.25 
Lab jars 
chopped 207 22.2 18.8 5.32 
shredded 184 21.4 17.4 5.24 


Tests of signficance were applied to the data and dif- 
ferences were determined at the 5 percent level. The results 
of this statistical treatment indicate that there was no sig- 
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Fig. 10 Protein 
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Figs. 8, 9, 10 and 11 Changes in pH, carotene, protein, and acetic 

and butyric acid contents are shown for 70 percent moisture con- 

tent alfalfa ensiled in one-gallon jars and opened at intervals of 
1, 3, 7, 14, 21, 28, 56, and 84 days 


nificant difference between chopped and shredded material 
in pH. There was a significant difference between storage 
methods on the pH values. Examination of the data showed 
that the differences in pH were between the silage from the 
trench and the silage from the silo jars. There was no dif- 
ference between trench silage and lab jar silage. 

No significant difference in crude protein was found 
between chopped and shredded silages. The storage method 
again showed a difference, but in this case, the lab jar silage 
and the silo jar silage were most nearly alike. 


(Continued on page 605) 
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Grain Drying by Heat Pump 


A. M. Flikke 
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conditioning air for grain drying. The temperature 

and relative humidity of the drying air can be con- 
trolled by careful selection of the equipment used in the 
drier. In addition, the heat pump, used in a closed cycle, 
is able to reclaim the heat normally being carried away in the 
evaporated water. 


Te heat pump principle offers an excellent method of 


Fig. 1 shows how the heat pump was used to dry corn 
and oats during the period 1954-1955. Beginning after the 
air leaves the grain, the moist air passes over the evaporator 
(D) where it is cooled below the dewpoint and some of the 
water is condensed. The air then passes over the compressor 
(B) and condenser (C) and is warmed a considerable 
amount. It then enters the grain bin and picks up moisture 
and is ready to repeat the cycle. Thermodynamically, the 
evaporator (D) absorbs sensible and latent heat from the 
moist air. The compressor (B) delivers this heat plus the heat 
equivalent of the work done on the refrigerant to the con- 
denser (C) which in turn gives it up to the air passing 
over it where it is absorbed as sensible heat. Thus the unit is 
reclaiming the heat in the evaporated water and using it at 
a cost equal to that of operating the compressor motor. 

‘ Previous work (1)* has concluded that on a theoretical 
basis the heat pump can be operated on a competitive basis 
with other fuel for grain depths up to 2 ft. This theoreti- 
cal study indicated that further study was needed to deter- 
mine some of the economic factors involved in the problem 
of using this method of air conditioning for grain drying. 

In order to evaluate the heat pump method described 
above, a laboratory scale, closed system heat-pump, crop- 
drying unit was built and basic data on its operation ob- 
tained. A description of this method, its use and the findings 
of a conducted study are covered in this article. 


Experimental Arrangement 

Fig. 1 shows the arrangement of the equipment in the 
drier. A bin with a floor area 4 ft by 4 ft was constructed 
with a screen floor. A metal duct system with soldered con- 
struction was used to convey the air from the bin and over 
the heat pump. The refrigerating unit (B) was a %4-hp unit 
using F-12 as the refrigerant. A 12-in. backward curved cen- 
trifugal blower (E) powered by a 2-hp motor (F) was used 
to circulate the air. A belt arrangement was used to provide 
a wide range of fan speeds. 


Paper prepared expressly for AGRICULTURAL ENGINEERING. 
Authorized for publication as paper No. 3575, Scientific Journal 
Series, Minnesota Agricultural Experiment Station. 


The authors — A. M. Fiixke, H. A. CLoup, and A. HusTRULID 
—are, respectively, associate professor; formerly instructor, now 
research engineer, Minneapolis Honeywell Co.; and professor, agri- 
cultural engineering department, University of Minnesota. 


*Numbers in parentheses refer to the appended references. 
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Work and results of tests carried on at the University of 
Minnesota over a two-year period show capabilities and 


limitations of the heat pump for use in grain drying 


A water-cooled coil (G) was installed for the purpose of 
controlling the maximum drying temperature. This was 
located at the fan discharge and was operated by a thermo- 
stat located in the air stream beneath the grain bin. Thermo- 
couples were used to measure the temperature change of the 
quantity of water used. 

Instruments were provided to measure the wet and dry 
bulb temperatures of the air throughout the process and to 
measure the pressure, quantity and temperature of the refrig- 
erant as it passed through the cycle. A velometer calibrated 
with a thin plate orifice was used to measure air flow. The 
orifice was removed during the tests to eliminate energy 
losses across it. Records were kept of the energy used, 
weights of grain and the operating time. The condensate at 
the evaporator was collected and weighed at hour intervals. 
Moisture contents of the grain were determined by use of a 
Brown-Duvel moisture tester. 

The basic data for this study consisted of the moisture re- 
moved and energy expanded in doing so. Other data were 
taken to determine the operating characteristics and will be 
presented along with the cost data. 


Experimental Procedure 

The grain to be dried was harvested at the moisture con- 
tent desired for the tests. Uneven ripening of the oats re- 
sulted in a moisture content higher than that usually en- 
countered in practice. Enough corn and/or oats was sealed 
in polyethylene bags and stored at 0 F to provide for eight 
tests with each particular crop. This procedure provided grain 
at nearly the same initial moisture content for each test. The 
bin was filled to a depth of one foot and was placed in the 
bin after being allowed to thaw and warm to approximately 
50 to 60 F. This required 500 Ib of oats or 750 lb of corn. 
Samples for moisture content were taken and the tempera- 
tures of the grain at various points in the bin were read, af- 
ter which the bin was sealed and the test begun. 

The two controlled variables in the study were air flow 
and drying air temperature. Air flows were approximately 
275, 525, 775, and 1,000 cfm. Tests were conducted at 
each air flow with maximum drying air temperatures of 
110 F and 130 F using shelled corn and oats, giving a total 
of 16 trials. When the grain had dried to about 12 percent 
(w.b.), the test was stopped and the final measurements 
were made. 


Energy Requirements 

Table 1 and Figs. 2 and 3 summarize the energy require- 
ments of the heat pump drier used in these tests. Theenergy 
requirements can be divided into two parts, energy to the 
blower motor and energy to the compressor. The energy 
needs to both components of the system vary with the air 
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flow. The basic variable in the study was the air flow which 
has been used as the base for discussion of the results. 
There was the expected increase in the energy consump- 
tion of the fan motor as air flow was increased. In order to 
have an efficient refrigeration system the suction and dis- 
charge temperatures should be as close to each other as pos- 
sible, consistent with operating conditions. Raising the evap- 
orator temperature by either increasing the air flow or rais- 
ing the drying air temperature provides these favorable con- 
ditions and increases the refrigerating capacity of a unit. 
Table 2 (column 3) shows how the quantity of heat ab- 
sorbed at the evaporator increased with an increase in air 
flow. This column also shows that higher drying air tem- 
peratures increases the capacity of the unit, comparing oats 
to oats and corn to corn for 110 F and 130 F drying air. For 
this unit and a given drying air temperature, the temperature 
of the air leaving the grain and entering the evaporator was 
dependent on the air flow. However, increasing the air flow 
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results in a more rapid increase in the blower energy used 
(Figs. 2 and 3) until the energy cost exceeds the benefits 
gained. 

Balanced against the higher blower energy cost is the re- 
duced cost of operating the compressor unit. This cost does 
not decrease at the same rate that fan costs increase, in fact, 
it does not change materially after an air flow of 800 cfm is 
reached. 

From these relationships it can be shown that there is an 
air flow that results in a minimum total energy cost. The top 
curve in Figs. 2 and 3 illustrates this. These figures show the 
energy input to the fan and to the compressor and the total 
input on the basis of removing a pound of water. During 
the tests the fan was operated by a %-hp motor through a 
jack shaft arrangement to give flexibility in the selection of 
fan speeds. This method was inefficient at low fan speeds 
and in order to determine the actual energy required to drive 
the fan, the efficiency of the motor was determined and also 


TABLE 1. SUMMARY OF ENERGY REQUIREMENTS — 1955 


Energy 
per 
+Corrected Total Ib water 


Total Moisture content *Input to input Input to tTotal Condensate water removed— 
Test weight percent (w.b) Operating Air flow Control air blower, to blower, compressor energy, collected, removed, kw-hr 
No. in Ib in out time hr cfm temp., F kw-hr kw-hr kw-hr kw-hr Ib Ib Total 


3 4 5 

Oats 

55-2 12.00 275 
55-4 27.9 24.2 10.50 520 
55-6 28.8 12.4 10.00 800 
55-7 28.2 12.4 10.00 1100 
55-1 27.3 10.0 12.50 250 
55-3 28.3 10.4 9.50 490 
55-5 28.5 11.4 8.75 780 
55-8 29.3 11.4 8.00 1100 


Corn 


55-12 26.0 2 13.75 270 
55-10 24.8 13.1 12.50 530 
55-16 24.6 13.4 12.00 770 
55-13 24.8 14.2 123.73 950 
55-11 24.8 12.6 13.75 270 
55-9 24.2 13.1 11.25 530 
55-15 25.0 13.4 10.68 750 
55-14 25.5 13.3 11.00 950 
*Actual input during tests using %-hp motor and jack shaft. 


+Direct-coupled motor with 70 percent efficiency (calculated). 
tUsing corrected blower input. 
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the power needs without using the jack shaft to drive the 
fan. Using these relations a corrected energy input to the fan 
was determined, using 70 percent as the efficiency of this 
calculated input. A comparison of columns 6 and 7 in Table 
1 shows a great difference at the lower air speeds when the 
efficiency of the 2-hp motor is low and the jack shaft ab- 
sorbs a considerable portion of the energy supplied to the 
blower setup. 


For the drier the minimum cost in kilowatt-hours per 
pound of water removed from the grain reached a minimum 
at an air flow of 400 to 500 cfm. The value varied with the 
maximum drying air temperature being 0.127 kw-hr per lb 
of water with the air at 110 F and 0.124 kw-hr per Ib using 
air at 130 F. These values approach very closely the pre- 
dicted values (1). 
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Fig. 2 (Above) The effect of air flow upon the kw-hr of electricity 
needed to remove a pound of water from the grain with a drying 
air temperature of 110 F 


Fig.3 (Right) The effect of air flow 
upon the kw-hr of electricity used to 
remove a pound of water from the grain 
with a drying air temperature of 130 F 


Factors Influencing Operating Costs 

There are many factors that influence the cost of operat- 
ing the heat pump and one of the most important is air 
flow over the unit. Some of the quantities which depend on 
the air flow are: temperature of air leaving grain; relative 
humidity of air entering grain; grain temperatures in bin 
and moisture content from top to bottom of the grain at time 
test is completed. 


Air Flow and Temperature—To illustrate the effect of 
ait flow on operating conditions of the heat pump, the results 
of two tests are plotted in Fig. 4. On this diagram are shown 
the air conditions entering and leaving the grain for air flows 
of 275 cfs and 1100 cfm. 

From the curves it is seen that the air leaving the grain is 
20 to 25 F warmer at the higher air flow. This causes a cor- 
responding increase in the evaporator temperature which 
gives a more favorable refrigeration cycle. This is shown in 
Fig. 5, where the refrigeration cycles are plotted for these 
two tests. Increasing the air flow from 275 cfm to 1100 cfm 
raised the evaporator temperature 26 F as compared to a con- 
denser temperature increase of only 6 F. 


Coupled with this increase in evaporator temperature is 
an increase in the refrigerant flow and consequently a 


130 Degrees F 


SHELLED 


CORN oats 
20 a 2 COMPRESSOR 
‘ 4 & FAN 
o © TOTAL 


KWH PER LB. OF WATER REMOVED 


° 200 400 600 800 1000 1200 1400 
aiR FLOW (crm) 


TABLE 2. HEAT AND TEMPERATURE CONTROL DATA 


Ambient Initial Heat absorbed 
Test air grain at evaporator, 
No. temp., F temp., F Btu/hr* 
1 2 3 
Oats 
55-2 85 56 11,640 
55-4 91 58 14,600 
55-6 83 54 15,950 
55-7 82 60 17,270 
55-1 82 62 12,650 
55-3 89 61 16,500 
55-5 87 60 18,080 
55-8 87 61 19,750 
Corn 
55-12 Fir, 50 11,200 
55-10 80 46 14,600 
55-16 76 45 16,100 
55-13 73 50 16.650 
55-11 78 49 12,750 
55-9 78 43 15,260 
55-15 Fe 48 16,800 
55-14 77 47 16,900 


Time of Time on Heat Heat removed 

test, control added, during control 

hr. temp., hr Btu/hr period, Btu/hr 

4 5 6 7 

12.00 10.00 4070 3960 
10.50 7.50 4300 3360 
10.00 6.25 5020 3280 
10.00 7.00 6350 4500 
12.00 8.00 5090 1220 
9.50 3.50 5230 1540 
8.75 Fe 6020 2560 
8.00 2.00 7200 3500 
13.79 9.75 4040 3560 
12.50 6.00 4170 2450 
12.00 4.00 4550 2200 
£1.75 4.75 5210 2270 
13.75 6.00 4700 2080 
11.25 0.00 5150 0 
10.50 + 5160 + 
11.00 T 5880 ; 


en  ————————————————————————————————————————————————————————————————————— 


*Based on refrigerant flow and enthalpy change. 
tTests did not reach control temperature of 130 F. 
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Fig. 4 Air conditions entering and leaving the grain at low and 
high air flows 


greater refrigeration capacity. The increase in refrigerant 
flow makes it possible to remove water at a faster rate from 
the grain. However, these increases which are favorable to 
the heat pump operation require a greater energy input to 
the fan motor. 

A factor not related directly to air flow but one that in- 
fluences operating conditions of the heat pump is the maxi- 
mum drying air temperature. Fig. 6 shows air conditions for 
different drying temperatures at the same air flow (250-275 
cfm). It also can be seen that the temperature difference 
between the air entering and leaving the grain is approxi- 
mately 7 F greater at the higher entering air temperature. 
Even with this greater spread, the air entering the evaporator 
is warmer and results in a more favorable refrigeration cycle. 
This is shown in Fig. 7 which shows the two tests plotted on 
a mollier diagram. This too points to the fact that changing 
the air flow results in a higher evaporator temperature which 
brings about a greater refrigerating capacity and that this 
must be considered in the design of a heat pump drier. 

Relative Humidity — Another consideration in the use 
of the heat pump for drying grain is that it is possible for a 
given drying air temperature to control the relative humidity 
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Fig.6 The effect of drying air temperature upon the air conditions 
entering and leaving the grain 
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Fig.5 Mollier diagram showing the refrigeration cycles and the 
effect of increasing the air flow on evaporator temperature 


of this air by changing the air flow (Fig. 4). As pointed 
out previously this also changes the refrigeration capacity of 
the system and affects the operating cost. However, with 
crops that require critical drying conditions, a heat pump 
drier can be used to an advantage. These cost relationships 
must be weighed against the additional benefits derived 
from having the required air conditions for drying whenever 
the design of a unit is undertaken. Fig. 8 shows how the 
relative humidity of the drying air increased as the air flow 
increased for these particular tests, showing a range from 30 
to 60 percent obtained by changing the air flow. This range 
in relative humidity can also be achieved by changing the 
refrigeration capacity of the system. 


The relative humidity of the air coming off the grain 
while drying (Fig. 4) is dependent upon the moisture con- 
tent of the grain. It remains at near saturation until drying 
is nearly completed at which time it begins to decrease and 
the temperature of the air begins to increase. As the mois- 
ture content of the grain decreases, evaporation of the water 
does not take place as readily and consequently the air is not 
saturated when it leaves. 
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Fig. 7 The refrigeration cycles for drying air at 110 F and 130F 
with the same air flows. High drying air temperatures raise the 


temperature of the air off the grain and into the evaporator 
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Fig. 8 The effect of air flow upon the relative humidity of the 


drying air 
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9 Temperature distribution in the grain bin at an air flow of 
275 cfm and 110 F drying air 
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Fig. 10 (Above) Sa distribution in the grain bin at an air 
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flow of 250 cfm and 130 F drying air 


Fig. 11 (Right) The effect of a 
high air flow upon the tempera- 
ture distribution in the grain bin 


. . . Heat Pump 


Drying Air Temperature—It has been established (3) 
that heated air for drying seed grain should not exceed 110 F, 
while 130-140 F is permissible for grain to be processed. 
Tests were made at 110 F and 130 F in order to determine 
the differences, if any, in the operation of the drier. Refer- 
ring to Fig. 4, at the lower air flows, there is a rapid increase 
in the air temperature until it reaches the maximum allow- 
able drying temperature, but a higher air flow did not permit 
such a rapid temperature rise. The air leaving the grain 
warms at about the same rate until the control temperature is 
reached. Near the end of the test, the temperature of the air 
leaving the grain begins to rise as the drying capacity is not 
fully utilized. This is due to the lower moisture content of 
the grain which causes the air to leave the grain at a lower 
relative humidity. 

Figs. 9, 10 and 11 show how the temperatures in the 
grain bin varied from top to bottom with changing air flows 
and drying air temperatures. The grain in the bottom zone 
begins to dry immediately and warms up in a short time. 
The drying air carries this moisture to the top of the bin and 
in doing so warms the grain as it passes through. This proc- 
ess continues until the grain is dried. With high moisture 
contents, evaporative cooling slows down the warming of the 
grain and temperature plateaus or zones are developed which 
separate one by one as the grain dries. This increase in 
grain temperature after the drying front has passed is 
particularly noticeable at the low air flows (Figs. 9 and 10). 
The final temperature of the grain varies from zone to zone 
and depends upon the final moisture content. Table 3 shows 
the temperature-moisture relations in the bin at the comple- 
tion of drying. The temperature gradient from top to bot- 
tom is greater for a low air flow and a similar relation exists 
in the moisture gradient. High air flows lower both the tem- 
perature and moisture gradients in the bin. 


Rate of Removing Water—Fig. 12 shows how the rate 
of removing water from the grain varied during the test 
period. The amount of water removed per hour increases 
rapidly until a certain rate is reached. This rate is deter- 
mined by the air flow and drying air temperature. The ap- 
parently small amount of water removed the first hour is be- 
cause the surfaces of the coils and collection pan and other 
parts of the system accumulate a certain amount of moisture 
before condensate appears at the drain. Not all of the water 
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TABLE 3. TEMPERATURE — MOISTURE RELATIONS IN DRYING BIN 


Test Temperature - degrees F at end of test Moisture content 
No. depth - inches percent( (w.b.) 
0 3 6 9 12 In Top Bottom Composite 
Oats 
55-2 111 110 103 90 81 29.5 27.3 8.2 13.5 
55-4 111 110 108 104 100 27.9 172 9.4 11.2 
55-6 111 110 109 107 104 28.8 16.4 10.9 12.4 
55-7 111 111 110 109 107 28.2 14.3 11.8 12.4 
55-1 131 130 125 109 94 27.3 23.9 $5 10.0 
55-3 131 130 126 120 107 28.3 9.8 8.1 10.4 
55-5 131 130 128 125 114 28.5 18.4 9.3 11.4 
55-8 130 129 128 126 122 29.3 16.9 10.8 11.4 
Corn 

55-12 111 109 106 99 87 26.0 21.5 11.6 13.2 
55-10 111 109 108 105 99 24.8 17.0 13.4 13.1 
55-16 111 110 109 108 104 24.6 15.9 12.0 13.4 
55-13 109 108 107 106 103 24.8 16.4 14.2 14.2 
55-11 131 129 125 114 97 24.8 20.8 10.4 12.6 
55-9 131 129 125 119 111 24.2 19.3 12.8 13.1 
55-15 124 122 121 116 110 25.0 18.8 14.2 13.4 
55-14 126 124 123 120 115 25:5 16.2 13.4 13.3 


taken from the grain was recovered at the condensate drain. 
In an attempt to measure these losses, a separate test was run 
in which the water in the ducts and on the coils was meas- 
ured as far as possible and this reduced the loss to 2% per- 
cent compared to an average of 6 percent in the actual tests. 

Toward the end of the test the rate begins to drop due to 
insufficient readily available water in the grain to saturate 
the air as it passes through the grain. Also drawn on Fig. 11 
is the compressor power consumption in kilowatt-hours. This 
shows a steady increase until the controlled temperature of 
the drying air is reached at which time it levels off. 

Heat Removal to Maintain Drying Air Temperature— 
Continuous addition of energy to the closed cycle being used 
in these tests resulted in a temperature rise of the system. 
The only losses are by conduction through walls and air ex- 
change with the outside due to leaks. The temperature of the 
system begins to rise immediately at a rate influenced by 
the amount of grain in the bin, energy input and the ambient 
temperature. If the drying temperature is to be controlled, 
heat may have to be removed sometime before the drying is 
completed. This was true for these tests except for the last 
three on corn at 130 F which did not reach this temperature 
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Fig. 12 Graph showing the rate of removing water from the grain 
during the test. At the top is the power in kilowatts being used by 
the compressor motor 
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before the end of the test. This was caused somewhat by the 
greater quantity of corn (750 Ib) than oats (500 lbs) in the 
bin which absorbed a considerable amount of heat during the 
test. These data are summarized in Table 2 (columns 4, 5, 
6 and 7). 


Summary 

In conclusion, the closed cycle heat pump grain drier is 
capable of doing a good job of drying grain with favorable 
energy requirements. It is capable of producing closely con- 
trolled drying air conditions necessary for processing some 
crops. Relative humidity control may be achieved by bal- 
ancing the air flow and refrigeration capacity depending 
upon the load of the drier. Control of maximum drying air 
temperature must be provided for in most applications. Data 
have been presented as to the capacity of a heat pump drier 
and the application becomes one of selecting the proper 
equipment to supply the drying needs of a particular crop. 
Projecting these data to the design of a larger unit the fol- 
lowing relationships exist: For every six pounds of water 
removed per hour, a refrigerating capacity of 10,000 Btu 
per hour must be provided. To operate at minimum energy 
requirements for drying, an air flow of 320 cfm must be 
provided for every 10,000 Btu per hour refrigerating ca- 
pacity. The disadvantage of a heat pump drier is the initial 
investment to provide a reasonable drying capacity. How- 
ever, if closely controlled air conditions are needed, this first 
cost may be feasible when compared to other methods. The 
air conditions needed for a particular crop will, for the most 
part, determine whether or not the unit can be operated at 
minimum energy needs. In many applications the heat pump 
grain drier can compete favorably with other types of heated 
air driers. 
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Fig. 1 Thermocouples were fastened to the surface and strung through to the center. 


The holes were sealed with household glue 


to minimize drops in grade (and value) between the 

time eggs are laid and the time of delivery to market. 
Yolk flattening and albumen weakening are fostered by 
high temperatures, and appreciable moisture is lost under 
high temperatures and low relative humidities. 
Authorities generally agree that interior quality (yolk 
te and albumen stability) can be maintained during the normal 
three-to-seven-day ranch-storage period if eggs go into cool- 
ing two or three hours after being laid and are held at tem- 
peratures below approximately 60 F (2, 3)*. Weight loss, 
which affects air-cell size, can be appreciable if the relative 
humidity of the storage room is low. Considerable latitude 
in the above conditions will preserve a satisfactory grade on 
the farm, but any small quality decrease is nevertheless cum- 
ulative, and may eventually affect the grade at the wholesale 
or retail level. Therefore, farm egg-cooling-and-holding 
facilities should be designed for the best performance con- 
sistent with reasonable cost and reasonable labor needs for 
conducting the enterprise. 


Cro. storage rooms for eggs may be used on the farm 


7 
oe 


Since the cooling of eggs from laying house temperature 
to storage temperature may account for one half to three 
fourths of the total refrigeration requirements, a study of the 
cooling of warm eggs was considered essential to establish 
optimum design and management procedures. Likewise, the 
effect of relative humidity and temperature on moisture loss 
was studied so that optimum design proposals could be fur- 
ther refined. The moisture loss studies will be published as 
part II of this paper. 


Part I of a paper presented at the annual meeting of the Amer- 
ican Society of Agricultural Engineers at Roanoke, Va., June, 1956, 
on a program arranged by the Rural Electric Division. 


The author—S. M. HENDERSON—is associate professor of agricul- 
tural engineering, University of California, Davis. 


Acknowledgment: The author acknowledges the assistance and 
counsel of Dr. F. W. Lorenz, professor of poultry husbandry at the 
University of California, Davis. 


*Numbers in parentheses refer to the appended references. 
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The Egg 


The features of a standard or average hen’s egg that are 
relevant to engineering considerations are (6): weight, 58 
gm; volume, 53.0 ml; major diameter, 5.7 cm; minor diam- 
eter, 4.2 cm; distance from minor diameter to blunt end, 2.6 
cm; surface area, 68.0 sq cm; specific gravity, 1.08-1.09; spe- 
cific heat, 0.772; weight percentages—shell 11, albumen 58, 
yolk 31. The equilibrium vapor pressure is approximately 
that of pure water. At the instant an egg is laid there is no 
air cell; within a few minutes (as cooling starts) an air cell 
is formed with a diameter of about 1.5 cm. 

U.S. grade factors based on candled appearance are sum- 
marized as follows (5): 


Quality Shell Air cell White Yolk 
AA Clean, Y in. or less Clear, Well centered, 
unbroken deep, firm outline slightly 
practically practically defined, free 
normal regular from defects 
A Clean, Yin. orless Clear, Fairly well 
unbroken, deep, reasonably centered, 
practically practically firm well defined, 
normal regular practically free 
from defects 
B Clean, ¥% in. or less Clear, May be off 
unbroken, deep, may may be center, outline 
may be move not slightly well defined, 
slightly over ¥% in., weak may be slightly 
abnormal _ if not over 4 enlarged and 
in. may be flattened, may 
free show definite 
but not serious 
defects 
s Clean, May be over Clear, may May be off 
unbroken, % in. deep, be weak center, enlarged 
may be may be free and watery, and flattened, 
abnormal _ or bubbly small blood may show 
clots or spots clearly visible 
may be germ 
present development 


but no blood, 
may show other 
serious defects, 
outline plainly 
visible. 
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BEgg Processing 


Part | — COOLING 


U.S. weight classes for consumer grades AA through C 
are summarized as follows (5): 


Minimum 
weight for 
Size or Minimum net weight individual eggs 
weight class per dozen at rate per dozen 

Jumbo 30 oz. 29 oz. 
Extra large 27 oz. 26 oz. 
Large 24 oz. 23 oz. 
Medium 21 oz. 20 oz. 
Small 18 oz. 17 oz. 
Peewee 15 oz. — 


Grade and weight factors are not related in U.S. stand- 
ards. Retail organizations sometimes limit the size and grade 
brackets to give the public a more uniform product. 


Basic Cooling Rates 

Ten eggs ranging from 57 to 66 gm in weight were 
fitted with 36-gage copper-constantan thermocouples as 
shown in Fig. 1. The eggs were warmed to a uniform tem- 
perature of 78 F and then moved to a constant-temperature 
room at 3814 F. They were supported as shown in Fig. 1, 
and temperatures were noted by a potentiometer as they were 


ao cooled. Approach air rates for each egg were measured by a 
Pt The results were not satis- 


calibrated vane anemometer. 


Fig. 2 Surface and center- 

temperature ratios, Y, for a 

single egg cooled at four 

air rates are shown on two 
graphs 


02 O4 0.6 


6 Ur. 
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Quality lost during the “ranch-storage” period can 

not be restored after eggs are taken to market. Part 

| deals with on-the-farm egg cooling. Part Il, to be 
published later, reports on moisture losses 


factory since the air was found to surge in the vicinity of 
certain eggs and variations in egg size confused any resolu- 
tion of air-rate effect upon cooling time. 

A second series of studies with a single egg eliminated 
the size variable. Two surface thermocouples were used, one 
fore and one aft the air stream, in addition to the center 
couple. The egg was put through four cooling tests at differ- 
ent air rates. The egg, positioned small end down, was 
placed where air movement was consistent and uniform. It 
was cooled from about 100 F to two or three degrees above 
room temperature in a 44 F room. 

The egg used was less than a day old, weighed 5914 gm, 
and had major and minor axes of 2.16in, and 1.73 in., 
respectively. 

The writer admits the inadvisability of using data from 
a single biological unit to predict performance of similar 
units under different conditions. However, since normal 
eggs are relatively uniform and since observation of the air 
rate effect was a prime requirement, the single-egg-procedure 
appeared proper. 

The results (Fig. 2) are plotted in a manner developed 
by Gurney and Lurie, who prepared charts of transient con- 
duction cooling of solids (1, 4). 
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. . » Egg Cooling 


Y=t—t,/ti—ta 
¢=temperature after a period of time, hr 
t;=initial egg temperature, F 
tg—=temperature of cooling air, F 
@=time, hr 
Note that after a short time the center and surface curves 
become parallel. This feature, being characteristic of the 


cooling process defined by Gurney and Lurie, is an index of 
the validity of the data. 


The equation for the straight portion of the cooling 
curves is 
In Yi—1n Y2=—m(61—62) 
from which m, the slope of the straight portion of the curves, 
was found to be 


for 105 fpm 2.49 hr“! 
for 190 fpm 2.86 hr-? 
for 360 fpm 3.53 hr? 
for 600 fpm 4.20 hr} 


The slope indices and 6 for center temperatures at Y=0.1 
for the air rates of the tests are plotted logarithmically in 
Fig. 3. Data from the Fig. 3 plot were used to prepare 
Fig. 4, which can be used for estimating the cooling times of 
normal-size eggs at various air rates. A similar curve for 
surface temperatures could be prepared if desired. 

The hazard of extrapolation is recognized in presenting 
Fig. 4. However, the data of Fig. 3 do not foreshadow a 
significant deviation from the power function assumed in 
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Fig. 3 Curve slopes and locations at y=0.1 for the air velocities of 
the observed data shown in Fig. 2 


Fig. 4 Cooling times for normal 
sized eggs 
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using this plot. Consequently, reasonable extrapolation is 
believed permissible. 


Cooling in Containers 

It is not practical to use the basic cooling data previously 
presented to predict egg cooling rates in containers. Cool- 
ing rates in conventional egg containers were made under 
various air-flow conditions so that containers could be com- 
pared as regards cooling effectiveness, so that the importance 
of air rate could be evaluated, and, finally, so that recom- 
mendations for design and management could be made. 

The containers of Fig.5 were studied. The basket— 
diameters of 14 in. and 101 in., top and bottom, respec- 
tively and 10 in. high—held 124 eggs when filled, as shown. 
Case packing systems—consisting of filler and flat combina- 
tions (holding 36 eggs each) and filler-flats (holding 30 
eggs each)—were compared. Ten of the former and 12 of 
the latter were used per case; thus a full case held 30 dozen 
eggs, regardless of the packing. The conventional 30-dozen 
wood case had crack openings of 12, 4, and % in., top to 
bottom. The 15-dozen case, of heavy corrugated material, 
was also studied. Filler-flats holding 30 eggs each are fre- 
quently used as a gathering container since the eggs are 
positioned small end down to help maintain quality and 
little additional handling is required to prepare them for 
market. Consequently, cooling rates of uncased filler-flat 
stacks were determined. 

Four eggs with center thermocouples were located as 
shown in Fig. 6, with the cooling air approaching as noted 
by the arrow. The eggs were cooled from a uniform mass 
temperature of 98-99 F with 44-45 F air. High-rate air 
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movement was provided by a household fan; convection 
resulting from the ceiling refrigeration unit provided air 
movement for the low-rate studies. The container to be 
studied was located at an established point after air direction 
and rate (observed by a calibrated vane anemometer) at the 
point were recorded. 

The results are presented graphically in Figs. 6 and 7. 
The ordinate is the difference in temperature between the 
center of the egg and the room. Data comparable to those 
of Fig. 6 were taken in each cooling study reported in Fig. 7. 
Only the center temperature is presented in Fig. 7, with 
other significant observations from each test discussed below. 

The fiber case in /est 1 was impervious to air movement. 

The basket in test 2 was placed near a stack of cases 
where air rate was estimated at 25-30 fpm. The flow pattern 
was thereby changed so that tangential velocity at the ap- 
proach side was 100 fpm and the opposite side 15-20 (esti- 
mated) fpm. Convection into the basket could not be meas- 
ured or observed by use of smoke. 

Test 3 with uncased filler-flats showed no measurable en- 
tering or discharging air. 

No attempt was made to measure the air entering the 
case in fest 4. 

A symmetrical flow pattern was observed in fest 5, but 
air movement through the mass of eggs could not be 
detected. 

The air entering the stack in fest 6 was measured at 210 
fpm. 

Air entered the face of the basket in fest 7 at 230 fpm, 
but flow at the side and opposite faces could not be measured. 

Air from the discharge face in fest 8 was 95 fpm. 

(Continued on page 605) 
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rab 


Fig. 6 Cooling data for a stack of uncased filler- 
flats in 570-fpm air, showing the cooling rates 
for the four eggs with center thermocouples 
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Fig. 5 Cooling rates in the above containers were observed. Filler- 
flats and fillers and flats are compared on the table 


60 


40 


ie) U 2 3 4 5 6 7 
Hr. 

Curve No. Container Air rate, fpm 
1 Filler-flats in fiber carton case 570 
2 Basket 25-30 
3 Uncased filler-flats 85 
4 Filler-flats in wood case 570 
5 Basket 85 
6 Uncased filler-flats 570 
7 Basket 570 
8 Basket, force-ventilated in tunnel -—- 


Fig. 7 Cooling time for the center of the centrally located egg, No. 
2 in Fig. 6, for each container, and air rate studied as noted above 
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Fig. 1 Furrow infiltrometer in operation 


NOWLEDGE of the rate of water infiltration into 

K the soil has long been considered a necessity for 

proper design of irrigation systems. Methods of 

using infiltration rates in irrigation system design have been 

described by Parker (7)*, Israelsen (5), Lewis and Milne 
(6), and Hall (3). 

The rate of infiltration in a furrow is most accurately 
determined by inflow-outflow measurements of the water 
flowing in a given length of furrow. A procedure for ob- 
taining infiltration rates by the inflow-outflow method has 
been outlined by Criddle (2). However, a need exists for 


*'Numbers in parentheses refer to the appended references. 
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Submitted as Journal Series No. 796, Nebraska Agricultural Experi- 
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Fig. 2 Furrow infiltrometer float and float valve mechanism 
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a method of obtaining infiltration data before irrigation 
water is available on the farm so that furrow irrigation 
systems can be designed without the necessity of conducting 
a field evaluation trial. 

Cylinder infiltrometers have been used widely to obtain 
infiltration data for designing irrigation systems. Hewever, 
the cylinder infiltrometer data have often been difficult to 
correlate with furrow infiltration rates (1). A correlation 
of basic infiltration rates obtained with cylinder infiltrom- 
eters with basic infiltration rates for furrow irrigation has 
been proposed by Phelan (8) for design purposes. 


Movement of Water 


The movement of water from a cylinder infiltrometer 
may differ considerably from the pattern of water move- 
ment from a furrow during irrigation. Water movement 
from a cylinder is restricted to the downward direction until 
the water passes beyond the lower edge of the cylinder. 
Then it is free to flow in the direction governed by the 
permeability of the soil. Water in a furrow is free to flow 
downward and laterally in a direction perpendicular to the 
furrow. However, lateral flow of water parallel to the fur- 
row is restricted by the buffering effect of the water entering 
the soil on both the upstream and downstream sides of a 
given area. 


Description of Infiltrometer 

The furrow infiltrometer, shown in Fig. 1, has been 
designed to approximate the conditions which exist in a 
furrow during irrigation and directly measure the rate of 
water infiltration in the furrow. A cross section of the 
furrow is isolated by the use of two metal plates. A constant 
water level is maintained in this furrow cross section by a 
float valve arrangement, shown in Fig. 2. The water level 
in the supply reservoir is measured at frequent intervals and 
the infiltration rate is computed from these data. A con- 
tinuous record of the water level in the supply reservoir 
may be obtained with a water stage recorder. 

The furrow infiltrometer consists of the following parts: 

(a) Two end plates, 12x 36in. These are hardened, 

Ye-in. sheet aluminum, reinforced at the top with 
1 x 1-in. angle iron. 

(b) Float valve mechanism, complete with float and tub- 
ing, for both measured and buffer areas. The float 
valve should have adequate capacity and positive 
shut-off action. 

Water reservoir and stand for both measured and 
buffer areas. A 5-gal. can will serve as a reservoir. 
The stand may be constructed of %-in. angle iron. 


(d) A water stage recorder, if a continuous record is 
desired. 


(c) 
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ma Furrow Infiltrometer 


A special infiltrometer has been developed to account for lateral 


water movement in the design of furrow irrigation systems 


Procedure for Use 


The furrow infiltrometer is designed to be used in the 
following manner: 


(a) Select an area in an existing furrow or prepare a 
furrow-shaped cross section. 

(b) Set the end plates across the furrow section at a 
known distance. (A one-foot cross section was 
used in developing the furrow infiltrometer). Drive 
the plates to a depth of 3 to 5 in. below the surface 
of the soil. 


(c) Attach the float support to the end plate and center 
the float in the furrow. Adjust the float to give, 
approximately, the desired depth and width of 


stream in the furrow. 


(d) Place and fill the water reservoirs. Adjust the water 
stage recorder. 

(ce) Prepare the buffer areas and the water supply for 
them. 


(f) Start the infiltration test by quickly pouring water 
into the test section of the 
furrow by hand until the de- 
sired depth and width of 
stream is obtained. (The water 
should be poured onto a piece 
of burlap or canvas to prevent 
disturbing the soil.) 


(g) Turn on the water supply from 
the reservoir and adjust the 
float to maintain the desired 
water level. 


(h) Fill the buffer areas to the 
same depth as the measured 
section of furrow and adjust 
the floats to maintain this 
level. (Care should be used 
to prevent disturbing the soil. ) 
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Fig.3 Nomograph for determining 

infiltration rates from furrow infil- 

trometer data. This nomograph is 

based on a one-foot infiltrometer test 
section 
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The water level in the reservoir is measured at selected 
time intervals and these data are converted to the infiltration 
rate of the soil on a volumetric basis. A nomograph, similar 
to Fig. 3, can be used to convert field data into infiltration 
data for any given furrow spacing and reservoir area. 
Reservoir water level records obtained with a water stage 
recorder are shown in Fig. 4. 

As the infiltration varies with the wetted perimeter, the 
relative permeabilities and areas of the bottom and sides of 
the furrow, it is necessary to obtain the proper ‘‘stream size- 
wetted area” relationship when the furrow infiltrometer is 
used. For a furrow of given shape, this relationship is 
reflected in the width of stream flowing in the furrow. 
Analysis of stream width and furrow cross section data 
from irrigation studies in the Republican Valley gave the 
following stream size, slope and stream width relationship: 


Pee SG a sk ee ee 
where Y is the stream width in inches and X is the stream 
size in gallons per minute divided by the slope in percent. 
The furrows were V-shaped with side slopes averaging 
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MEYERS FARM~- EAST FIELD 


IRRIGATION NO. | 
STREAM SIZE- 24 GPM, EAST ROW 
SOIL- HALL VERY FINE SANDY LOAM 


INTAKE RATE: 
INITIAL = 337 INCHES PER HOUR 
BASIC - 028 INCHES PER HOUR 
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STENSON FARM 


IRRIGATION NO. 2 
STREAM SIZE - 6 GPM, EAST ROW 
SOIL- WAUKESHA SILT LOAM 


INTAKE RATE: 
INITIAL - OCO6 INCHES PER HOUR 
Basic - O06 INCHES PER HOUR 


. . . Furrow Infiltrometer 


about 1 to 4. This “stream size-slope-stream width’ rela- 
tionship is presented in the nomograph, Fig. 5. The stream 
width data were taken from four row plots so that the effect 
of implement compaction in alterate rows would be averaged 
with unaffected rows. A similar relationship probably would 
have to be developed in other areas where the shape of 
furrows used is different. 


Discussion 

The furrow infiltrometer was tested by comparing the 
infiltrometer data with infiltration data obtained from field 
irrigation trials by using inflow-outflow measurements. Field 
measurements were made on four row plots which included 
the two furrows in which the infiltrometers were placed. 
Basic infiltration rates obtained by the two methods are 
given in Table 1. Comparison of the basic infiltration rates 


TABLE 1. COMPARISON OF BASIC INFILTRATION RATES 
OBTAINED WITH THE FURROW INFILTROMETER AND 
BY FIELD TEST MEASUREMENTS 

Basic infiltration rate, inches per hour 


1st irrigation 2nd irrigation 


Soil texture Infiltrometer* Field test? Infiltrometer* Field testt 


SiC 0.08 0.07 0.07 0.12 
SiL 0.29 0.28 0.10 0.22 
SiL 0.12 0.16 0.09 0.12 
SiL 0.37 0.16 0.18 0.14 
 F 0.50 0.46 0.44 0.42 
SL 0.50 0.68 0.54 0.76 
SiL 0.11 0.12 0.08 0.06 
SiL 0.14 0.26 


*Average of six determinations. 
+40-in. row spacing. To convert to gpm/100 ft of row, multiply by 3.46. 


obtained by the two methods shows a close agreement in 
most of the trials. 


Summary 


The furrow infiltrometer has been developed to simu- 
late closely the infiltration conditions existing in a furrow 


Fig. 5 Nomograph for estimating 
furrow stream width 
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Fig. 4 (Left) Reservoir water level 

records obtained using the furrow 

infiltrometer equipped with a water 
stage recorder 


during irrigation. The objective is to obtain a better measure 
of the infiltration rate of irrigated furrows than has been 
possible with previous infiltrometers. This infiltrometer 
provides a means of measuring furrow infiltration rates 
when field measurement by irrigation trial is not feasible. It 
should be of use to technicians and research personnel who 
are in need of a more accurate method of determining fur- 
row infiltration rates for design of furrow irrigation systems. 

The materials needed for constructing the furrow infil- 
trometer are listed and a procedure for using it is outlined. 
The computation of the infiltration data has been simplified 
by use of a nomograph. 
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. . . Shredded Silage 


(Continued from page 591) 

Carotene determinations had such a great amount of 
variation that no statement can be made as to comparisons 
of the carotene content of chopped and shredded silage. 
Statistical analysis showed no difference between treatments 
or storage methods. 

There were differences in dry matter between treatments 
and storage methods. It appears that the chopped material 
had higher dry matter in the case of the trench silage and the 
lab jar silage. There was also lower dry matter in the silo 
jar in trench and lab jar silage for both chopped and 
shredded silage. 

These results present a somewhat confused picture but 
perhaps reflect the effect of various physical treatments on 
some of the different factors in silage quality. The silo jar 
silage differed from the trench silage essentially in the man- 
ner and amount of compaction which was performed. The 
laboratory jar silage differed from the trench silage in tem- 
perature pattern and compaction. 


Discussion and Conclusions 

Differences were found between shredded and chopped 
silages made under laboratory conditions which indicated 
that shredding might be a beneficial treatment for silage. A 
more rapid drop in pH occurred and in some cases carotene 
was considerably higher in shredded silage made in labora- 
tory jars. However, these differences did not show up in 
field studies. It is believed that compaction in the field, 
which was done with a tractor, completely obliterated any 
effect of surface treatment by the harvesting machine. Dur- 
ing compaction the grass was worked and mashed until a 
considerable amount of free juice was present in the mass. 
Thus little evidence of difference due to machine treatment 
could be found in field scale silo work. 

The work done in the two years has led to the following 
conclusions: 


¢ No difference was found between chopped and shred- 
ded silage in the full scale silo for the various com- 
ponents (carotene, crude protein, pH and dry matter) 
of silage which were measured. 


¢ Laboratory studies involving various types of labora- 
tory containers are not adequate when maaner and rate 
of compaction in the field is drastically different from 
compaction in laboratory containers, and when tem- 
perature patterns developed in laboratory containers are 
different from those in the field. 


¢ In laboratory studies, shredded silage was found to 
have a lower pH, higher carotene content and higher 
levels of acetic and butyric acids than chopped silage. 
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. . . Egg Cooling 
(Continued from page 601) 

Tests were not made with fillers and flats since each egg 
is isolated in a small, nominally air tight container. Cooling 
would be inferior to cooling in filler-flats. 

The conclusions of the cooling studies may be summar- 
ized as follows: 

Yolk and albumen retain their quality if eggs (a) go 
into cooling within 2 or 3 hr after they are laid and (4) are 
cooled to 60 F or lower in 8 or 10 hr. Consequently a cool- 
ing procedure will be satisfactory if (a) the above condi- 
tions are met, (b) the eggs are cooled soon enough to be 
processed and cased on an acceptable schedule, and (c) the 
refrigeration demand is not excessive. 

The operator of a large enterprise, 3000 to 10,000 birds 
or more, will gather eggs at least twice a day—about noon 
and again at 4:30 pm. Those gathered at noon should be 
processed or ready to process by the time of the late after- 
noon gathering so that the precooling space will be clear for 
the incoming warm eggs. Thus, 4 hr would appear to be 
the maximum practical permissible cooling time. 

A case of medium eggs (30 doz) weighs 39.4 lb. If they 
are cooled from 90 to 55 F, 1065 Btu will be required, and 
0.022 ton of refrigeration will be needed to complete the 
job in 4hr (one ton equals 12,000 Btu per hr) Note that 
refrigeration requirement is inverse to cooling time. 

The experimental data represent normal hot summer con- 
ditions. Cooling and storage systems must of course be de- 
signed for maximum demand. 

One would conclude from the above discussiom that a 
4-hr cooling period might be about optimum. A shorter 
cooling period would be advisable from the standpoint of 
possible egg quality and operator convenience, but would be 
inadvisable as regards size of refrigeration equipment and 
(perhaps) supplemental fan requirement for cooling. 

Baskets of eggs in 85-fpm air were cooled in 4 hr to 
within 5 deg of the room temperature. We can conclude 
that baskets located in air movement somewhat above 85 
fpm will cool adequately. The baskets can be placed on the 
floor or on shelves (narrow strips so air movement will not 
be restricted). In either case the air movement from the 
refrigeration cooler fan should be utilized most effectively. 
A supplemental fan may be advisable in some cases. 

Filler-flat stacks of eggs cool at a slower rate than bas- 
kets. Supplemental fans will be required to cool filler-flat 
stacks to an acceptable temperature in 4 hr. 

The approach direction of the air for cooling baskets is 
not important. Filler-flats must be cooled with the air ap- 
proaching from the side since the bottoms are impervious 
to air movement. 


References 


1 Henderson, S. M. and Perry, R. L. Agricultural process engi- 
neering, John Wiley and Sons, Inc., 1955. 

1 Jaska, R. C. and Parnell, E. D. The effect of temperature and 
relative humidity on the quality of market eggs during short holding 
periods. A paper presented at the winter meeting, ASAE, Chicago, 
Ill., December, 1955. 

3 Lorenz, F. W. The application of mechanical refrigeration to 
ranch egg cooling. AGRICULTURAL ENGINEERING 27: 69-73, 1946. 

4 McAdams, W. H. Heat transmission. McGraw-Hill Book 
Co., Inc., 3rd Ed., 1954. 

5 Pond, T. H., et al. Marketing eggs. USDA Farmer's Bul. 
1378, 1954. 

6 Romanoff, Alexis L. The avian egg. John Wiley and Sons, 
Inc., 1949. 


ee 
ee 


“at so ee... 


GOLDEN ANNIVERSARY FEATURE: 


Standardization of Farm Equipment 


E. W. Tanquary 


Fellow ASAE 


ATHER than elaborate on the many benefits of stand- 
R ardization of farm equipment, this article is intended 
to chronicle the work of that capable group of engi- 

neers who have participated in the standardization activity. 
The results of standardization—improved field perform- 
ance, safer operation, and compatibility of implement and 
tractor combinations, to mention a few—speak for them- 
selves. How did the engineers go about standardization ? 
What was the origin of the programs they have carried out ? 
What groups have been responsible? In addition to answer- 
ing these questions, the author desires to pay special tribute 
to the men who spend long hours in research and in develop- 
ing good practical solutions to problems, exchange technical 
know-how, and yet preserve the individuality of their com- 
pany’s product and recognize the freedom of any engineer to 
exercise his creative ability in the design of a still better 

product. 


Standardization and Farm Equipment 

Standards relating to farm tractor and farm implement 
design originate from three sources: (1) Advisory Engi- 
neering Committee of the Farm Equipment Institute, (2) 
American Society of Agricultural Engineers, and (3) Society 
of Automotive Engineers. Officially approved standards are 
published by the Society of Automotive Engineers in the 
SAE Handbook and by the American Society of Agricultural 
Engineers in the Agricultural Engineers Yearbook. Both 
publications are issued annually permitting the addition of 
new standards and modification of existing ones after ap- 
proval by the technical groups of the two societies. 

While active in the development of standards, the Ad- 
visory Engineering Committee of the Farm Equipment Insti- 
tute does not publish standards but transmits its recom- 
mendations to the SAE or ASAE, or both, for approval and 
publication. 

There is no officially or recorded field of standards activ- 
ity for the three agencies, but through a process of evolution, 
the scope of activity now generally accepted is as follows: 


Society of Automotive Engineers 

e Standards relating to farm tractors and components 
or standards that must be coordinated with other SAE 
technical committees, such as the SAE Lighting Com- 
mittee. 

¢ Standards relating to other technical groups, such as 
tractor and implement tires, which require a joint pro- 
gram with the Tire and Rim Association. 


American Society of Agricultural Engineers 


¢ Standards relating to farm implements and compo- 
nents. Standards relating to farm implements, such as 
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baling wire for automatic balers, have in the past 
originated with FEI or ASAE. Since the formation of 
the ASAE Power and Machinery Technical Commit- 
tee, standards of this nature are referred to and de- 
veloped by the Committee. 


Advisory Engineering Committee, 
Farm Equipment Institute 


* Standardization necessary to promote interchangeabil- 
ity between implements produced by one manufac- 
turer and tractors of different makes and models, to 
insure that the combination of implement and tractor 
will provide mechanical compatibility, safe operation 
and proper functional performance in the field. 

¢ Standards deemed necessary primarily to promote 

safer operation of farm implements and tractors. 

Activity pertaining to the International Organization 

for Standardization (ISO). Delegates from the FEI 

Advisory Engineering Committee represent the Amer- 

ican Standards Association on two ISO committees: 

TC 22T (Farm Tractors) and TC 23 (Agricultural 

Machines). 


Origin of Standardization Projects 

Standardization projects, or requests for standardization, 
originate from many sources. Requests are received from 
farm organizations, the U.S. Department of Agriculture, or 
from manufacturers desiring to develop a line of products 
better suited to agricultural requirements. Some programs 
originate purely to reduce the variety of components re- 
quired to service the industry, thus improving availability 
and effecting economies for the user. 

One of the principal originating sources is within the 
industry, among design engineers who recognize benefits 
of improved design, better performance and elimination of 
excess variety to be obtained through some form of stand- 
ardization. Farm equipment engineers take justifiable pride 
in forecasting the need for new standards or modification of 
existing ones due to progress in design or changing agricul- 
tural practices. In many cases new standards are created or 
existing ones altered well in advance of the introduction of 
the equipment to the farmer. 


Membership and Operating Procedure 

Since this paper is limited to a discussion of standard- 
ization as related to farm equipment, reference will be made 
only to that segment of the technical organization of SAE- 
ASAE activity involved. It should be recognized, for in- 
stance, that SAE maintains a well-trained, highly skilled 
technical staff, assisting in and serving the various activities 
relating to the automotive and aeronautical as well as farm 
tractor fields. 

The ASAE also provides technical groups carrying on 
similar activity in the farm structures, rural electrification, 
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and soil and water divisions. The FEI Fasteners Committee 
likewise is active in the promotion of standardization of 
hardware and collateral items not involving equipment de- 
sign. The FEI Sprayer and Duster Committee is active in 
standardization and research projects relating to agriculture. 


Society of Automotive Engineers 

Responsibility for this society’s technical activity rests 
with the SAE technical board. Members of the board are 
each appointed by the national president to a 3-year term. 
All technical activity of SAE is directed and supervised by 
the technical board, each segment of which has a representa- 
tive on the board. Appointments are made on an individual 
basis, not as a representative from an individual company. 
Selection is on the basis of being qualified from the stand- 
point of ability, experience and over-all knowledge of the 
particular field an individual is chosen to represent. 

The technical board approves all new or revised stand- 
ards and recommendations before publication in the SAE 
Handbook. All requests or suggestions for development of 
a standard are presented to and studied by the technical 
board. Requests usually originate through the industry or 
from a military agency of the federal government. Such re- 
quests are carefully scrutinized to ascertain the actual bene- 
fit of the standard proposed, if desired by the industry in 
general, and if the objective as set forth in the proposal will 
avoid standardization of design that might limit further 
development. 

After final approval, the project is then assigned to the 
proper technical group. Projects relating to farm tractors are 
assigned to the Tractor Technical Committee. Membership 
of TTC is selected solely on the basis of technical compe- 
tence. In the interest of obtaining a broad background and 
knowledge of tractor engineering, an effort is made to ap- 
point engineers from all phases of the tractor engineering 
field. The chairman and vice-chairman are selected from the 
membership to serve a one-year term. 

Projects assigned to TTC by the technical board or those 
originating within the committee are then, after approval, 
assigned to a sponsor appointed by the chairman. The spon- 
sor then organizes a subcommittee for the project, serving 
as the chairman and securing qualified representatives from 
companies interested in the project. 

The subcommittee then acts as an independent group, 
making the necessary contacts with other technical groups or 
engineers best qualified to contribute to the project. They 
may carry out actual development, test work as a committee, 
or enter into a joint project with another agency—whatever 
is needed to develop their recommendations. 

The chairman of the subcommittee of the project makes 
a progress report to the TTC at each of its sessions. 

Recommendation of the subcommittee, if in the form of 
an existing one, is submitted to TTC for approval. After 
final approval by TTC, the proposed standard is then re- 
ferred to SAE headquarters for submission to members of 
the technica! board. Submission to the board is usually 
made by letter accompanied by a ballot for approval. Board 
members then ballot approval. 

In case of disapproval, a letter stating the reasons, and a 
proposal are referred back to TTC or the subcommittee for 
further consideration. After final approval by the technical 
board, the approved standard is prepared for publication in 
the next issue of the SAE Handbook. 


1957 * AUGUST * AGRICULTURAL ENGINEERING 


605 


American Society of Agricultural Engineers 

Final responsibility for approval of the society technical 
activity lies with the Council. The Council has, however, 
delegated most of the technical program responsibilty to 
technical committees of the respective divisions. 

Industry members of the technical committee of the 
Power and Machinery Division are appointed by industry 
manufacturers. Additional members are appointed to rep- 
resent public-service agencies. Any interested company, 
large or small, is encouraged to request representation on 
the committee. 

The combination of engineers from industry and public- 
service agencies provides a sound technical organization, 
with facilities for research or field test and the latest in- 
formation pertaining to new or changing agricultural prac- 
tices. The chairman and vice-chairman are elected from the 
committee membership to serve a three-year term. 

Projects originating within the committee, or referred to 
them, are carefully screened to determine actual benefit of a 
proposed standard, interest on the part of manufacturers, 
and if a standard as outlined would be practical without 
limiting further development. 

Accepted projects are then assigned to a subcommittee 
composed of engineers qualified and in position to con- 
tribute to the project. The chairman is appointed by the 
chairman of the technical committee and, in turn, selects 
membership of his group from engineers most familiar with 
the project. Chairmen of the subcommittees report to the 
technical committee as to progress and for guidance or assis- 
ance in carrying out their assignments. 

Proposals for new standards or modification to existing 
ones are submitted to the technical committee for approval. 
Submission of the technical committee and subsequent action 
is usually made by ballot, with a review and recorded ap- 
proval of letter ballot. Action at the semiannual meeting of 
the technical committee on new standards is submitted to the 
Council as a matter of information. 

Final approval by the technical committee on any action 
pertaining to a new or existing standard carries authoriza- 
tion for publication in Agricultural Engineers Yearbook. 


FEI Engineering Committee 

Membership on the FEI Advisory Engineering Com- 
mittee is appointed by member companies of the Farm 
Equipment Institute. Full-line manufacturers appoint two 
representatives—one tractor and one implement engineer. 
Manufacturers of tractors only or implements only supply 
one representative. 

Appointments are made on the basis of chief engineer 
or executive capacity, thus providing a working committee 
empowered to speak for their respective companies and to 
implement test or development programs. There is no speci- 
fied term of service, members serving until replacement is 
made by their respective companies. 

Due to organizational changes, new members are ap- 
pointed while some of the original membership are still 
serving on the Committee. The combination of new ap- 
pointees with a fresh viewpoint working together with 
representatives having years of experience in farm equip- 
ment design provides a proper balance of technical ability, 
tempered with field experience, that is extremely valuable in 
arriving at sound, practical solutions of problems before the 
Committee. 
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The chairman of the Advisory Engineering Committee is 
elected from the committee membership with no specified 
term of office. 

Committee members are encouraged to bring other engi- 
neers from their company qualified to participate in discus- 
sions relating to certain equipment or special problems. 
However, only official company representatives or their 
designated substitutes are eligible to vote. 

Subcommittees are established to develop specific proj- 
ects. Subcommittee chairmen are appointed by the general 
chairman and are selected primarily on the basis of ability 
and knowledge of the project, although efforts are made to 
distribute chairmen of subcommittees between interested 
companies so as not to burden any one company. 

Membership of a subcommittee is developed by the sub- 
committee chairman and general chairman of the Committee 
requesting each company to designate an engineer best quali- 
fied to contribute to the committee activity. The chairman 
or other member of a subcommittee need not be an official 
member of the Advisory Engineering Committee. A sub- 
committee is encouraged to invite outside manufacturers, 
who are in position to contribute to the activity, to attend 
its meetings. 

Recommendations of a subcommittee are reported to the 
Advisory Engineering Committee for consideration for final 
action. Action by the subcommittee is not necessarily unani- 
mous although attempts are made to resolve all differences 
before finalizing recommendations. 

Proposals for new standards or revisions of existing 
standards are presented to the Advisory Engineering Com- 
mittee, and, after consideration by that group, official action 
is taken to submit the proposal to the SAE or ASAE, or to 
both, for adoption. Any manufacturer, including a member 
company of the FEI, is thus free to adopt the standard or 
not, as it sees fit. 

Some standards projects, involving both tractors and 
implements, require a certain degree of coordination to 
assure a customer purchasing a tractor and implement of 
different makes that he will receive a compatible combina- 
tion. In some cases a target or objective date for the change 
is established by members of the Advisory Engineering 
Committee. 

Establishment of the target date may require polling 
Committee members to determine the approximate date their 
respective companies will be in position to comply with 
the new specification, but the answers do not constitute a 
commitment that their company will adopt the standard or 
will definitely supply the equipment on that date. Individual 
companies may vary the production date over a period of 
months and use the target date only as a basis of setting up 
their own compliance programs. 

Since activity of the Committee involves actual design in 
many cases, engineers presenting new ideas of patentable 
nature for its consideration are obligated to advise the group 
of the patent status, stating the idea will not be patented, or 
if a patent application is to be filed, his company will grant 
a free license under the patent or/and will or will not 
make the idea available to other companies under a license 
agreement. 

No fixed rules are followed as to the scope of standard- 
ization projects handled by the Committee. Through the 
process of evolution certain basic principles have governed 
the activities of the Committee, as follows: (1) A standard 
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should not in any way restrict or limit the creative ability of 
an individual engineer or manufacturer. (2) Standards 
affecting design should be limited only to the dimensions 
and specifications actually necessary to achieve the objective 
of mechanical interchangeability and functional perform- 
ance. Material heat-treatment and other factors affecting 
manufacturing processes should be left to the discretion of 
the individual company. (3) the Committee incorporates in 
the standard or recommendation information of an explana- 
tory and informative nature they feel will be of value to 
young engineers and engineers applying the standard who 
are not familiar with the background explored during its 
development. (4) Standardization projects have been con- 
fined to tractor and implement components as required to 
promote interchangeability between farm tractors and trail- 
ing implements of different makes and models. 

No attempts have been made toward standardization of 
mounted equipment. It has been the opinion of the Com- 
mittee that mounted equipment is necessarily integrated with 
the type of hydraulic system used and with the basic design 
of a particular tractor. Standardization in this important 
field of development is considered premature and no spec- 
ification should be established that would tend to limit the 
ability of any engineer or manufacturer to produce a new 
tractor and implement combination of benefit to agriculture 
in general. 

The FEI Advisory Engineering Committee was orig- 
inally established to implement recommendations of the FEI 
Safety Committee. Farm safety remains one of the primary 
functions of the Committee and plays an important part in 
the development of any standard. Ideas which contribute to 
safer operation of farm equipment are customarily made 
available to other companies free of charge, even though a 
patent application may be made to provide recognition for 
the inventor. 

Proposals developed for recommendation to the Inter- 
national Organization for Standardization (150). Subcom- 
mittees have been established to consider standardization 
proposals advanced by ISO/TC 22T (tractors) and ISO/TC 
23 (agricultural machinery), and to establish tentative pro- 
posals that would be practical and acceptable to the Amer- 
ican fanm equipment industry. The FEI Engineering Com- 
mittee has ISO subcommittees active at the present time on 
mowers, disks, 3-point hitch, and sprayer nozzles, and the 
Committee maintains close liaison with the SAE Agricultural 
Wheel-Type Tractor Test Code Subcommittee to insure 
proper consideration of the American tractor test procedure 
in the development of an ISO international farm tractor 
test code. 

Due to the difficulty in securing replacement parts in 
foreign countries, particularly in remote areas, the inter- 
changeability of certain wearing parts, such as mower knife 
sections and guards, is highly desirable and would be of 
real benefit to users. Standards that would assure adequate 
field performance of tractor and trailing implement combina- 
tions would also benefit user, particularly in those countries 
importing farm equipment. 

These factors are recognized by the FEI Engineering 
Committee which has a genuine willingness to cooperate 
with the ISO committees in the development of sound, prac- 
tical standards and to contribute the essence of their experi- 
ence and know-how to assist the engineers in other countries. 

The FEI-ISO subcommittees and standardization sub- 
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committees of American technical societies have maintained 
the same basic principles in development of their recom- 
mendations for consideration as ISO standards. These 
principles include only the specifications required for me- 
chanical interchangeability and field performance. They do 
not include specifications to cover other than minimum 
quality, or specifications that would constitute the basis of an 
acceptance standard as to quality or design. The specifica- 
tions are such that any manufacturer may exercise initiative 
as to material, manufacturing process or design to produce 
a superior product that will enhance the company’s participa- 
tion in the market and provide a better product for the 
consumer. 

Close cooperation is maintained with the Canadian 
Standards Association, and an exchange of information rela- 
tive to standardization activity is maintained with the British 
Standards Institution. 

Activity of the FEI-ISO subcommittees is, at present, 
confined to the development of American proposals for con- 
sideration by the ISO technical committees, TC 22T and TC 
23, in conjunction with proposals made by other countries. 
Action on recommendation of the FEI-ISO subcommittees is 
on the basis of developing proposals acceptable to the Amer- 
ican farm equipment industry for submission to the ISO and 
is a basic guide to the FEI engineering committee repre- 
sentatives serving the American Standards Assoication as an 
official delegate attending technical sessions of TC 22T and 
TC 23. The most recent official meeting of these two 
committees was held in Lisbon, Portugal, May 6 to 14, 1957. 

It is difficult to assess the value of ISO standardization 
activity as related to the sale of farm equipment in this coun- 
try at the present time. Proposals developed by the FEI-ISO 
subcommittees are primarily considered for application to 
equipment exported or manufactured for foreign sale and 
would necessarily be referred to the FEI Committee for ap- 
proval and their recommendation for submission to ASAE 
or SAE for adoption as a society standard. 


International Organization for Standardization (ISO) 
In 1944 the United Nations started a committee iden- 
tified as the United Nations Standards Coordinating Com- 
mittee (UNSCA) which in 1946 was reorganized as the In- 
ternational Organization for Standardization (ISO). 

Objectives of ISO are defined as “promoting the de- 
velopment of standards in the world with a view to facilitat- 
ing international exchange of goods and services and de- 
velopment of mutual cooperation in the sphere of intellec- 
tual, scientific, technological and economic activity.” 

Membership of the ISO is by national standards institu- 
tions of, at present, 39 countries. The American Standards 
Association is the official member from the United States to 
the ISO and as such may attend the meetings and be recog- 
nized by the ISO as such an institution. It is important to 
note that ASA is the only recognized standards organization 
from the United States. 

Standardization activity is conducted by technical com- 
mittees assigned to a specific subject, as in the instance of TC 
22T (Tractors) and TC 23 (Agricultural Machinery). 

Technical committee activity is channeled through a sec- 
retariat also acting as chairman at committee sessions, this 
task being entrusted to a member state or member institution. 

The Secretariat for ISO TC 22T (Tractors) has been 
assumed by Francaise de Normalisation (AFNOR), located 
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in Paris, France, J. Birle, director general, acting as chair- 
man of the committee. 

The Secretariat of ISO TC 23 (Agricultural Machinery) 
has been assumed by Reparticao do Normalizacao, M. Fausto 
Carriera, inspector general, acting as chairman of this 
committee. 

To facilitate development of the standards proposals, a 
procedure has been established whereby technical phases of 
the work are handled by a subcommittee of the ISO technical 
committee, identified as an ISO working group. Recom- 
mendations of a working group are presented to the proper 
technical committee for consideration as a draft proposal.”’ 
When a draft proposal concerning one or more phases of a 
standard under consideration is approved by a majority of 
the ISO technical committee members it becomes an ISO 
Resolution. 

ISO resolutions are sent to members of the technical 
committees for approval. Members are allowed two months 
for reply. Absence of reply within the stipulated reply date 
is assumed to be an agreement with the resolution. When a 
resolution is approved by a majority of the technical com- 
mittee members it becomes a ‘‘Draft ISO Recommendation.” 

The draft ISO recommendation is submitted to all ISO 
member nations and a majority approval raises the draft 
recommendation to the status of “ISO Recommendation.” 

Should no member body make an objection to the proposal 
to transform an ISO recommendation into an ISO standard, 
the recommendation becomes an ISO standard. Only one 
negative vote is required to prevent adoption of a recom- 
mendation as an ISO standard. In the event one or more 
negative votes are received, the proposal remains an ISO 
Recommendation for a full two-year period, during which 
time efforts may be made to resolve the basis for disapproval. 

Following expiration of the two-year period the ISO 
recommendation is again submitted to member bodies for 
approval. Should one or more negative votes again be regis- 
tered the recommendation does not became an ISO standard 
and must remain as an ISO recommendation. 


Machine Bolt and Capscrew Functions 


HE function of a machine bolt is the same as that of a 

capscrew, even though they vary markedly in their ap- 
plication, according to Russell, Burdsall & Ward, fastener 
technicians. 

A machine bolt at one time was known as a rough 
product because it was produced by hot-forging; a capscrew 
was regarded as a finished product because it was made on 
a screw machine. As the bolt-making process developed, 
both products came to be produced on cold-upsetting 
machines. 

Capscrews are used in products requiring either higher 
quality or more finished appearance than machine bolts. 
They are held to closer tolerances, are given a semi-finished 
bearing surface, and are machine-pointed. 

Capscrews are carried in distributor stock with hex head 
and without nuts. They are furnished both bright and heat- 
treated in either coarse or fine thread. Machine bolts are 
carried in distributor stocks with square heads and square or 
hexagon nuts, in coarse thread only. They are made and 
stocked over a much wider range of diameters and lengths 
than cap screws. 
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The entrance into a darkened dining hall of 
a huge birthday cake decked with 50 candles 
was a fitting finale to a dramatic pageant 
during the annual banquet. Retiring President 
Roy Bainer is shown cutting the first piece 


Presentation of Gold Medals was made during the annual banquet by Retiring 
President Roy Bainer. At left Archie A. Stone receives the John Deere Medal; at right 
Rudolph H. Driftmier, the Cyrus Hall McCormick Medal 


CHARTER MEMBERS 


i 
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8 Arthur S. Flemming, (center) president of Ohio Wesleyan Univer- 
a sity and formerly Director of Defense Mobilization, addressed the 


Chaster members on head were Chesles A. Ocock (lel) and general session on the subject of the nation’s interest in scientists 
Howard W. Riley. Mr. Riley gave a brief report during the ban- and engineers, Tuesday morning, June 25. (Left to right) A. W. 


. ; : Farrall, chairman of local arrangements committee; Harold E. 
r the first meeting of the Society 50 years ago. ° ‘ ae. . 
quet program of 9 y ¥ 9 Pinches, assistant to administrator, Production Research, ARS, 


USDA; Flemming; Roy Bainer, president of ASAE; and Walter M. 
Carleton, program chairman 


PAST - PRESIDENTS 


Past-presidents in attendance at 
the meeting. Seated (left to right) 
Roy Bainer, 1956-57; S. P. Lyle, 
1938-39; W. G. Kaiser, 1929-30; 
E. E. Brackett, 1940-41; C. A. 
Ocock, 1911; H. W. Riley, 1912; 
H. H. Musselman, 1915; Raymond 
Olney, 1919. Standing (left to 
right) W. H. Worthington, 1955- 
56; E. W. Tanquary, 1953-54; 
M. L. Nichols, 1946-47; J. D. 
Long, 1945-46; G. W. McCuen, 
1934-35; R. H. Driftmier, 1944- 
45; A. J. Schwantes, 1948-49; 
F. J. Zink, 1949-50; O. W. Sjo- 
gren, 1926-27; E. W. Lehmann, 
1923 
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Golden Anniversary 


Meeting 
East Lansing, Michigan 


June 23 to 27, 1957 


eee sPigeaigerregmepers ee wigs ee te ee pecs ‘a0 — 


+ j fective way in which to publicize the 51st 
S's fm. ae Annual Meeting to be held on the Santa 
“e ‘ FO» gid 4k Barbara Campus, University of California, 
& iy ‘S° ey. & nig June, 1958. A beautiful co-ed in a “‘cig- 

— a Pi SS arette girl’ costume attended many func- 
Pro ie a Fxg tions and passed out samples of California 
ee gue é i “ > food products and travel folders. O. W. 

J an an < >. <é Sjogren (Center), a California resident, 
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The Pacific Coast Section used a most ef- 


checks to see that Truman E. Hienton, head, 

farm electrification section, AERD, ARS, 

USDA, Beltsville, Md., receives sufficient 
travel material 


(Left) The ladies luncheon and bridge 
party, held Tuesday, June 25, at the MSU 
student union, was well attended 


STUDENT ACTIVITIES 


(Below) Incoming President Earl D. Anderson chats with 

Student Paper Award winners (left to right) Irwin A. Eick- 

meyer, University of Illinois; Carl T. Morton, Michigan 

State University; and Wayne Clyma, Oklahoma A and M 

College. Eickmeyer was selected to present his paper 
before the annual business meeting 
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L. H. Skromme, chief engineer, New Holland Machine Co. (left) spoke 

on “Your Future in the Farm Equipment Industry’ during the student 

dinner, Tuesday evening, June 25, sponsored by the Farm Equipment 

Institute. (Right) R. S. Stevenson, president of Allis-Chalmers Mfg. Co. 

and chairman of the FEI executive committee, poses with FEI Trophy 

Award winners Joseph G. Long, University of Georgia. (Class A winner) 
and Kermit O. Allard, University of Maine (Class B winner) 
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Nominations for 1958 ASAE 
Gold Medal Awards 


In accord with the rules governing the 
award of the John Deere and Cyrus Hall 
McCormick Gold Medals, the Jury of 
Awards of the American Society of Agricul- 
tural Engineers will receive from members 
of the Society, up to November 1, nomina- 
tions of candidates for the 1958 awards of 
these two medals. 


The Jury of Awards desires that members 
of the Society consider it their duty and 
obligation to give serious thought to the 
matter and nominate for either or each of 
these awards the men they believe to be 
most worthy of the honor. Each nomina- 
tion must be accompanied by a statement of 
the reason for nominating a candidate and 
qualifications of the nominee, including his 
training, experience, contributions to the 
field of agriculture, a bibliography of his 
published writings, and any further infor- 
mation which might be useful to the Jury 
in its deliberations. 

The Jury will consider nominations re- 
ceived on or before November 1, and these 
nominations should be addressed directly to 
the Secretary of the Society at St. Joseph, 
Michigan. The Secretary will supply on re- 
quest a standard set of instructions for pre- 
paring information in support of nominees 
for the Society’s gold medal awards; in fact, 
it is important that these instructions be 
followed in preparing material on behalf of 
any nominee. 
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Cotton Gin Engineers to 
Take Agricultural Engineering 


The National Cotton Council will spon- 
sor a cotton gin engineering curriculum at 
Clemson Agricultural College, Clemson, 
S. C., and Texas Technological College, 
Lubbock, Texas, starting in September. 
Basic qualifications decided on by the Coun- 
cil were that the cotton gin engineers 
trained by the colleges should take the agri- 
cultural engineering curriculum and some 
specializing courses to qualify them as 
ginning specialists. This program is said to 
be the first of its kind in the United States. 

Graduates in gin engineering will supply 
an increasisng demand for college-trained 
men by state and federal extension service, 
USDA ginning laboratories, gin machinery 
manufacturers and commercial gins, it is 
said. Members of the National Cotton Coun- 
cil estimate that 10 or 12 graduates per 
year could be absorbed by the cotton indus- 
try as a whole for many years to come. 


LPI Curriculum Recognized 


The course content committee of the Edu- 
cation and Research Division of ASAE, 
C. G. E. Downing, chairman, has an- 
nounced that the curriculum of the agricul- 
tural engineering dept. at the Louisiana 
Polytechnic Institute is now recognized by 
ASAE. The institution will be included on 
future lists of “recognized professional cur- 
riculums in agricultural engineering’ that 
are distributed from ASAE headquarters. 


Mrs. Ivan D. Wood Killed 
in Automobile Accident 

As this issue was going to press, word 
was received that Mrs. Ivan D. Wood, wife 
of Dr. Ivan D. Wood, ASAE past-president, 
was killed in an automobile accident in 
Denver on the evening of July 26. Both Dr. 
Wood and daughter, Barbara, were hospi- 
talized as a result of the accident. Funeral 
services for Mrs. Wood were held at Cozad, 
Nebr., on July 31. 


NECROLOGY 


Harry B. Walker, Honorary Member 
and Past-President of ASAE, died after a 
prolonged illness at his home in Davis, 
Calif., July 27. 

Dr. Walker had been an active member 
of ASAE since 1921. He was a Life Fellow 
and just recently was 
elected Honorary 
Member. As a vice- 
president of the So- 
ciety, he served as 
acting president dur- 
ing the year 1924-25 
following the death of 
F. W. Ives. Later, in 
1942-43, he was elect- 
ed and served as pres- 
ident. He also served 
on the Council and as 
chairman of the Col- 
lege Division. In 1939 
he was awarded the 
John Deere Gold 
Medal, the second recipient of this award. 

He was born in 1884 near Macomb, III. 
His 2arly education was in the rural schools 
and in the apprenticeship of working as a 
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farm hand. Never attending high school, 
he made up its lack by working his way, 
after he was nineteen, in a private school at 
Macomb, Ill., followed by preparatory work 
at Highland Park College in Des Moines, 
Iowa. While there he visited Iowa State 
College at Ames, and decided to become a 
civil engineer. In 1906 he entered Ames as 
a subfreshman working to earn his way. He 
graduated in 1910 with a B.S. degree in 
civil engineering, and earned a professional 
degree in 1920. 

Seventeen years of his professional life 
were spent at Kansas State Agricultural Col- 
lege where he organized the agricultural 
engineering department and became its first 
chairman. In 1928 he joined the faculty of 
the University of California and became 
head of the agricultural engineering depart- 
ment. He retired in 1950, and in 1954 the 
University of California conferred a Doctor 
of Laws upon him for distinguished service 
in the field of agricultural engineering. 

A more complete biography of Dr. 
Walker appears on page 280 in the May, 
1957, issue in which the announcement of 
his Honorary Membership was made. 
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ASAE MEETINGS CALENDAR 


August 27, 28 and 29 — NorTH ATLANTIC 
SECTION, University of Delaware, Newark 


October 23-27 — PaciFIcC NORTHWEST SEC- 
TION, Compton Union Bldg., State Col- 
lege of Washington, Pullman 


November 8-9 — OHIO SECTION, University 
of Ohio, Columbus 

November 15-16 — 
Blacksburg. 


December 15-18—WINTER MEETING, Edge- 
water Beach Hotel, Chicago, II. 

June 22-25— 51st Annual Meeting, Santa 
Barbara Campus, University of Califor- 
nia, Santa Barbara, Calif. 

Note: Information on the above meetings, 


including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph. Mich. 


VIRGINIA SECTION, 


University of Arizona 
to Offer AE Degree 


K. R. Frost, acting head, agricultural en- 
gineering department, University of Arizona, 
has announced that a professional curric- 
ulum in agricultural engineering will begin 
with the fall semester, 1957. A four-year 
degree will be given by the college of engi- 
neering and the course is being set up to 
meet requirements for approval as an ac- 
credited curriculum by the Engineers’ Coun- 
cil for Professional Development. A degree 
in farm mechanization, given by the college 
of agriculture, will continue to be offered. 


Southern AE & VA Ass’‘n. 
Elects New Officers 


The annual meeting of the Southern Asso- 
ciation of Agricultural Engineering and Vo- 
cational Agriculture was held April 1 at the 
Dinkler Plaza Hotel in Atlanta, Ga. The 
following officers were elected for the new 
year: President, J. Bryant Kirkland, North 
Carolina State College; vice-president, Earl 
T. Swink, Virginia Polytechnic Institute ; 
secretary, A. W. Snell, Clemson Agriculture 
College; and fiscal officer, George W. Wei- 
gers, University of Tennessee. 

(News continued on page 626) 


EVENTS CALENDAR 


August 28-31 — Soil Conservation Society of 
America, Asilomar Beach State Park, Pa- 
cific Grove, Calif. For more information 
write to H. Wayne Pritchard, Executive 
Secretary, 838 Sth Ave., Des Moines 14, 
Iowa. 


August 29 — Joint Committee on Grassland 
Farming, Stanford University, Palo Alto, 
Calif. A field bus tour is scheduled for 
August 30. 


September 23-25 — Sixth annual meeting of 
the Standards Engineers Society, Hotel 
Commodore, New York, N. Y. For more 
complete information write to Herbert G. 
Arlt, Bell Telephone Laboratories, Mur- 
ray Hill, N. J. 


September 23-25 — Twelfth annual confer- 
ence of the Petroleum Division of The 
American Society of Mechanical Engineers 
will be held at the Hotel Mayo in Tulsa, 
Okla. Problems of the petroleum indus- 
try will be discussed by engineers repre- 
senting all branches of operations. 
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For smooth, low-friction 
operation and ability to op- 
erate for long periods with 
minimum maintenance, spin- 
die bars of John Deere’s Cot- 
ton Picker are equipped with 
Torrington Cam Followers 
and Needle Bearings. 


1120 “FINGERS” 


mechanized to pick cotton 


Today, modern farm operations are mechanized with production-boost- 
ing machines like the John Deere No. 8 Two-Row Cotton Picker. 

In this cotton-harvesting wonder, the picking unit consists of 56 
spindle bars each with 20 barbed spindles. The bars are actuated by 
Torrington Cam Followers and their drive shafts are equipped with 
Torrington Needle Bearings. These high-capacity, efficient anti-friction 
units help keep the mechanical fingers operating smoothly for long 
periods with minimum maintenance. 

The Torrington Company pioneered the development of Needle Bear- 
ings and has worked with farm equipment designers in countless success- 
ful applications. Whatever your bearing needs might be, for engineering 
service or assistance with application problems, talk to your Torrington 
representative. The Torrington Company, Torrington, Conn.—and South 
Bend 21, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


NEEDLE +« SPHERICAL ROLLER + TAPERED ROLLER - CYLINDRICAL ROLLER + NEEDLE ROLLERS + BALL + THRUST 
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~ ASAE MEMBERS 


John D. Cowsar has been transferred 
from district manager for the American 
Coin Meter Corp., in Colorado Springs, 
Colo., to western division manager, with 
headquarters in Dallas, Texas. 


Galen F. Watts has accepted a position 
in the implement product planning dept. of 
the Tractor and Implement Division of Ford 
Motor Company in Birmingham, Mich. 
Previously he was regional service super- 
visor for the Ferguson Division of Massey- 
Harris-Ferguson, Inc. in Kansas City, Kans. 


Errol Rodda is now living in Johannes- 
burg, South Africa, where he is field engi- 
neer for Caterpillar Tractor Co. 


James H. Anderson has returned to 
the position of associate agricultural engi- 
neer in the agricultural engineering dept. at 
Clemson Agricultural College, Clemson, 
S. C. He will be engaged in teaching and 
research in the field of power and machin- 
ery. He received a Ph.D. degree from Iowa 
State College in March. 


F. E. Rowland has been appointed chair- 
man of the agricultural department of Gen- 
eral Electric Co. Ltd., London, England. 
This appointment came after his company 
acquired a share interest in the Simplex 
Dairy Equipment Co. Ltd., and its associated 
company, Agricultural Supplies Ltd., Cam- 
bridge. 


AVRIRUVELIEURAL EEN UTINR RENN 


John J. McDow, head of the agricultural 
engineering dept., Louisiana Polytechnic 
Institute, has been awarded an Advanced 
Graduate Study Grant by the Southern Fel- 
lowships Fund to continue graduate study at 
Michigan State University during the period 
June through December, 1957. The Council 
of Southern Universities set up these awards 
for the purpose of encouraging college 
teachers to undertake advanced graduate 
study. 


Carl W. Hall, professor of agricultural 
engineering, Michigan State University, is 
on a leave of absence for two months and is 
working as a research consultant for the 
University of Puerto Rico with special 
emphasis on engineering problems related 
to agriculture. 


David H. Huntington, associate profes- 
sor of agricultural engineering, University 
of Maine, Orono, has been promoted to the 
position of assistant to the dean of the 
college of agriculture. His primary respon- 
sibility will be to direct the two year agri- 
cultural program of instruction at the Uni- 
versity. 


Henry A. Parker has been appointed as 
sales manager of the Utica branch of the 
Oliver Corp., with general supervisory 
responsibility. He was formerly territory 
manager of the South Bend, Ind., branch 
and has been on leave while attending the 
University of Indiana, from which he re- 
cently received a master’s degree in business 
administration. 


William D. Churchill has accepted em- 
ployment with the Corps of Engineers, U.S. 
Army, in Omaha, Nebr. He was formerly 
field man with Cargill Inc. of Aurora, Nebr. 


Robert H. Stasell has been promoted to 
manager of the Retread Development Div. 
of Firestone Tire & Rubber Co., Akron, 
Ohio. Formerly, he was tire design engi- 
neer for the company. 
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Willard A. Cutler, drainage engineer 
of Michigan State University, has been ap- 
pointed senior editor of the Buckeye Farm 
Drainage News, a new publication avail- 
able free to farmers, drainage contractors 
and soil conservation officials. 


Curtis A. Johnson has joined the staff 
of the University of Massachusetts, Amherst, 
as associate professor of agricultural engi- 
neering extension. For the past two years 
he has been serving with ICA in Pakistan. 
Prior to that he was on the staff at Iowa 
State College for five years. His new posi- 
tion was created by the retirement last year 
of W. C. Harrington. 


Robert S. Calkins has resigned from the 
position of design engineer in the Upper 
Darby, Pennsylvania Engineering and Wa- 
tershed Planning Unit of SCS, to accept 
employment as materials engineer in the 
Soil Mechanics Laboratory of the SCS in 
Lincoln, Nebr. This assignment deals mostly 
in the interpretation of laboratory tests on 
soils for design and construction purposes. 


J. J. Paterson has accepted a position 
on the staff, college of agriculture, Southern 
Illinois University, Carbondale. Formerly he 
was associate professor and acting chairman 
of agricultural engineering at the University 
of Manitoba, Winnipeg, Canada. 


lowa Section 


Seventy-five members and guests attended 
the first meeting of the newly organized 
Iowa Section, June 7, in Des Moines, Iowa. 
By-laws for the new section were read and 
approved, and the following officers were 
elected for the coming year: Chairman, 
Leonard F. Janssen; vice-chairman, Harold 
E. deBuhr, Edward C. Ryan, Dale L. Wool- 
soncroft; and secretary-treasurer, Francis E. 
Schlueter. 

After the business meeting a program was 
presented by John W. Gibb, sales manager, 
C. A. Roberts Co. Films on welded and 
seamless tubing were shown and a short 
discussion followed. 


Georgia Section 

The following officers were elected for 
the year 1957-58 at a meeting of the Geor- 
gia Section, May 10-11: Chairman, Graham 
Daniels; vice-chairman, Gordon Futral ; and 
secretary-treasurer, Paul Crawford. 
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Virginia Section 

The Virginia Section will hold a meet- 
ing in Blacksburg, November 15-16. An 
all-day meeting will be held on Friday, 
November 15, with a banquet scheduled for 
the evening. Saturday morning will be de- 
voted to a business session. 


Ohio Section 


The Ohio Section meeting will be held 
November 8-9 at the Ohio State University, 
Columbus. The general theme of the meet- 
ing will be on problems in the harvesting 


t 


q 


Kenneth K. Barnes, 
vice-chairman ; 


acting chairman; 


Officers elected during organizational meeting of the n 
Leonard F. Janssen, chairman; Harold E. deBuhr, 
Edward C. Ryan, 2nd vice-chairman; Francis E. Schlueter, secretary-treasurer; 


and storage of forage crops. The tentative 
program lists topics on analysis of problems 
of various methods of harvesting forage 
crops, problems in the design. and operation 
of forage harvesting machinery, innovations 
in forage harvesting, problems inherent in 
the handling of forage crops, a progress 
report on activities of the agricultural engi- 
neering dept. of OSU, and problems in- 
volved in hay and silage storage. 

A banquet is scheduled for Friday eve- 
ning, November 8, and a football game be- 
tween OSU and Purdue will be played 
Saturday afternoon. 

(Continued on page 632) 
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Easily molded ZYTEL nylon resin is used to 
make strong, shock-resistant machine parts 


Bushings of ZYTEL in wheel 
assembly of Ford hayrake 
resist wear, keep out dust 


These two intricately shaped, close- 
tolerance bushings, for use in heavy- 
duty wheel spindles, are produced by 
injection-molding ZyTEL nylon resin. 
Combining any other method with any 
other material would have been more 
costly. Here, the use of bushings of 
ZYTEL simplified design with a gain in 
over-all properties and no loss in 
strength. 


Components of ZYTEL are very strong, 
even when thin-walled. They can be 
molded with great accuracy—for exam- 
ple, the four semicircular lubrication 
grooves inside each bushing have a .03” 
radius, and the bushings may be in- 
stalled with no further surface finishing. 


Fe ia 


ZyYTEL has a low specific gravity 
(1.14), with the highest strength-to- 
weight ratio of any resin. It often out- 
performs heavy metal parts. For in- 
stance, both gears and sleeve bearings 
of ZyYTEL, tested in the presence of 
abrasive materials such as sand, out- 
wear metal components by far. The 
load-carrying ability and temperature 
range of ZYTEL are approximately those 
of babbitt, with considerably better 
abrasion resistance. Bearings of ZYTEL 
are resistant to pound-out. Under light 
loads, they need little or no lubrica- 
tion. Operating with lubricant, simple 
sleeve bearings can support loads up to 
1,000 Ibs. per sq. in. at rubbing veloci- 
_ ties up to 500 ft. per min. 


For engineering data and more de- 
sign ideas using Du Pont ZyYTEL nylon BUSHINGS Of ZYTEL in gauge wheel spindles wheels are full-castering and carry entire 
resin, send us the coupon. of side delivery rake have high strength and weight of the rake. (Hayrake is manufactured 
wear resistance. Lower bushing also functions by the Tractor and Implement Division of the 
as thrust bearing and dust seal. The two gauge Ford Motor Company, Birmingham, Michigan.) 


E. |. du Pont de Nemours & Co. (Inc.), Polychemicals Dept. 


Type of Business 


| 
— , : , | Room 18, Du Pont Building, Wilmington 98, Delaware 
= | SP SEND FOR . . 
me 4 De 2 Please send me more information on Du Pont ZYTEL nylon 
ij “ x INFORMATION | resin. | am interested in evaluating this material for 
coms aa 
f a — For additional property eras % 
} f { d lication dat =~“ 
V and a 
f . Mh ¥ ‘ a Company. Position 
iM \ a @ ; Du Pont ZYTEL nylon resin, | Street 
a ‘N clip and mail this coupon. | City State 
| 
| 
\ 


IN CANADA: Du Pont Company of Canada (1956) Limited, P.O. Dox 660 Montreal Quebec 
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“Hay in a Day” System 


New Holland Machine Co. has an- 
nounced a new system of haymaking called 
“hay in a day.” This method uses a team 
of machines which helps the farmer cut 
part of his crop each day and get it under 
cover before nightfall; into storage in 24 
hours under favorable conditions. 

The first operation in the system is done 
by a mower-crusher that mows and crushes 
hay in a single operation. This machine has 


smooth crushing rolls that crack stems 
lengthwise. The company reports that in a 
couple hours when the weather is right, the 
hay is raked into windrows that give the 
air a chance to flow through the hay. When 
hay is ready for baling, bales go direct from 
baler to a trailing crop drying wagon. When 
the wagon is loaded, a portable dryer can be 
hooked up to it or to several wagons, and 
drying takes place under cover right on the 
wagon. A wagon holds 2% tons of baled 
hay. One drier handles up to four of these 
wagons pulled up side by side or 10 tons 
of hay. 


(For more facts circle No. 1 on reply card) 


Plastic Fume Ducts and Hoods 


The Ceilcote Co., Inc. has announced the 
development and availability of corrosion 
resistant plastic fume ducts and hoods. Fab- 
ricated of a thermo-setting plastic material 
which is combined with glass or other syn- 
thetic fibers, the new ducts and hoods can 
be produced to virtually any required shape. 


The material used in construction offers 
chemical resistance, lightweight, strength, 
easy workability, design, flexibility and at- 
tractive appearance. Physical properties of 
materials used are said to range from 11,000 
to 15,000 psi for tensile strength, and flex- 
ural strength ranges from 22,000 to 30,000 
psi depending upon desired material thick- 
ness. 


(For more facts circle No. 2 on reply card) 
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New Side Delivery Rake 


New Idea Farm Equipment Co. has added 
the new No. 400 pull-type parallel bar rake 
to its line of rakes and tedders. The one- 


point hitch will fit all makes and models of 
tractors. The new rake is designed for high 
raking speeds up to 8 mph and has a full 
8-ft raking width. 


ae he 
Ns Le i, KO VP ae A 


The rake may be purchased with 5.90-15 
traction type tires or on rims only. Wheels 
are drop center disk type for use with any 
15-in. tire up to 6.70-15. Rubber bushings 
are used at each end for the stabilizer and 
in lower end of suspension rods. 


(For more facts circle No. 3 on reply card) 


Offers Free Dairy Service 


Babson Bros. Co., has developed a chem- 
ical water-testing service so that dairymen 
can match the detergent they use to the 
water on their farms and do a better job of 
cleaning equipment. 


The new service is 


offered free of charge by Surge dealers in 
the interests of dairy sanitation. 

After an on-the-farm test has been made, 
a formula card is tacked on the milk house 
wall. This card recommends the type and 
amount of detergent a dairyman should use 
based on hardness and iron content of his 
water. 


(For more facts circle No. 4 on reply card) 


Heavy Duty Air Cylinders 


Densinore Engineering Co., Inc., has de- 
veloped a new line of air cylinders designed 
and built to give long life under severe con- 
ditions and to facilitate maintenance on the 
equipment with simple tools. The capsule 
type gland of alloy steel has a long rod 


guide and independently adjustable V rod 
packing. Operating pressures are 150 psi 
on air and 500psi in hydraulic service. 
Units are available in strokes up to 18 ft, 
from 3 through 8-in. bore with a wide 
choice of piston rod sizes. 


(For more facts circle No. 5 on reply card) 
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New Type Spray Nozzle 


Delavan Mfg. Co., has introduced a new 
agricultural eyelet nozzle, designed for 
quick, easy installation on any %4-in. pipe 
or 1-in. tubing sprayer boom. 


A feature of the new nozzle is its sim- 
plicity of installation. Once a hole has been 
drilled in the pipe, the nozzle can be 
clamped on. There is no need to slide other 
nozzles off the boom in order to get the 
new nozzle into place. The new eyelet 
nozzle has a large diameter inlet, which is 
said to minimize pressure drop even with 
large capacity nozzles. 


(For more facts circle No. 6 on reply card) 


New SP Combine 


The Oliver Corp., has announced a new 
self-propelled Model 40 combine designed 
to save time, grain and machinery expense 
in all grain crops including corn. 

A low-mounted cylinder provides straight- 
in feeding without a “break-over” in front 
of the cylinder. A corn header attachment 


which operates without snapping rolls, is 
available. 

Features of the new combine include a 
heavy-duty transmission, drive wheel tread 
adjustment from 92 to 128in., variable- 
speed drive, 57-bu grain tank with one- 
minute unloading, folding grain-tank auger, 
new step-type straw walkers, double-disk 
brakes and optional power steering. 


(For more facts circle No. 7 on reply card) 


Spin-Lock Nuts 


Russell, Burdsall & Ward Bolt and Nut 
Co., announces availability of spin-lock nuts 
designed to combine the function of nut 
and lock washer in one piece. Available in 
sizes ranging from number 8 to 4-in., the 


new nut has a rachet-like structure on its 
base which is said to bite into the bearing 
surface of the metal to be joined, resisting 
tendency to loosen. Torque required to 
loosen the nut reportedly is greater than the 
tightening torque. 


(For more facts circle No. 8 on reply card) 
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4 Free Folder! 
-.-Oon Pole-Type Construction 


N° DOUBT many farmers are asking you questions about farm 

structures built with pressure-creosoted materials. To 
: make it easier for you to answer these questions, United States 
ss Steel has prepared the illustrated folder shown here—a folder 
that explains the many advantages and economies to be gained 
by using pressure-creosoted poles, posts and lumber. 


Agricultural Extension, Room 2831 
United States Steel 

525 William Penn Place 

Pittsburgh 30, Pennsylvania 


and ranch structures such as range shelters, barns, poultry Please send me......... folders titled ‘‘Build and Save” 
houses, and other units. It pays special attention to the popu- 
lar pole-type method of construction. In fact, it shows step-by- 
step construction details of a typical pole-type building that 


can be erected by farm labor. 


To get a supply of these free folders, just fill out and mail 
in the handy coupon. And remember, you can help farmers 
by relaying to them the information in these folders, or by 
giving them the folders. a 


r 
| 
| 
| 
| 
| 
| 
| 
| 

This folder contains drawings of pressure-creosoted farm 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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New counterweight 
smothers vibration... . 


Heat-treatable 
ductile cast iron 


gives its thin sections high strength 


Inthe new Ferguson “Dyna-Balance” 
Mower Drive*, the special properties 
of Ductile Cast Iron solve a difficult 
design problem. 

Instead of the conventional pit- 
man, Ferguson uses a Ductile Iron 
counterweight to balance the drive’s 
double throw crankshaft and elimi- 
nate vibration. 


High strength in thin sections 
with 60-45-10 Ductile 
In this application, it is the heat- 
treatable Ductile Iron (60-45-10) 


that provides strength and tough- 
ness. The bosses are flame-hardened 


~~ 


22-5 tuctile iron... the cast iron that can be twisted and bent 
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to give top wear resistance. The good 
castability of Ductile Iron makes 
possible engineering high strength 
in thin sections. 


As Ferguson puts it: 

“The use of Ductile Iron in this 
counterweight was the result of a 
need for high strength and mod- 
erately thin wall sections in a ma- 
terial suitable for heat-treatment. 
Ductile Iron could be cast in thin 
sections and provided sufficient 
strength. Ductile Iron counter- 
weights, with flame-hardened 
bosses, have proved very satisfac- 
tory.” 


No other cast ferrous product offers 
such a useful combination of excel- 
lent castability and fluidity ... high 
strength . . . wear resistance and 
machinability. 

These may be just the properties 
you need to solve your design prob- 
lem. 

You'll find many practical ways to 
take advantage of Ductile Iron in the 
new Inco booklet: “DucTILE IRON, 
The Cast Iron THAT CAN BE BENT.” 
A copy is yours for the asking. Just 
write. 


* aa * 


* Mower Drive built by Ferguson Division, Massey- 
Harris-Ferguson, Inc., Racine, Wisconsin 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street, New York 5, N. Y. 
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TIMKEN-DETROIT PUTS POWER TO WORK 


...harvesting mountains of wheat! 


This self-propelled combine, equipped with a 
Timken-Detroit driving assembly, harvests moun- 
tains of wheat with almost effortless ease. It is 
another outstanding example of the successful co- 
operation between leading builders of farm equip- 
ment and Timken-Detroit. 


The driving assembly used here came from 
Timken-Detroit’s complete line of axles and brakes 
for farm equipment. By “customizing” a standard 
assembly to meet the builder’s needs and specifica- 
tions, Timken-Detroit engineers were able to pro- 
vide the manufacturer with the exact driving unit 
needed. Result: the manufacturer was able to avoid 
the high cost of a new, “one-of-a-kind” component 
... get into production faster...and eliminate the 
expense of additional manufacturing facilities. 


Once again, Timken-Detroit experience proved it 


is more economical for builders of farm equipment 
to draw on specialists for their special needs. If you 
have a problem in designing or building farm equip- 
ment, call in Timken-Detroit Axle engineers. It costs 
you nothing and it will prove very helpful. 


ANOTHER PRODUCT OF ROCKWELL SPRING AND AXLE CO. 


“AND AXLE COMPANY 
MICHIGAN 


ae 


ROCKWELL SP 


Me EO 


©1987, RS & A COMPANY 


Plants at: Detroit, Michigan * Oshkosh, Wisconsin + Utica, New York + Ashtabula, Kenton and Newark, Ohio + New Castle, Pennsylvania 
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Chemical 
Plant Diagrams, published by DECHEMA 
Deutsche Gesellschaft fur chemisches Ap- 
paratewesen, Frankfurt am Main 7, Post- 


Production Flow Sheets, 


fach, Germany. Sells for DM 16, or DM 
12.80 for members of DECHEMA, includ- 
ing postage and packing. 

A set of 40 leaflets, size 210mm x 297 
mm, printed on one side, in duplicated type- 


iF YOU SPECIFY 


WISCONSIN 
E 


ENGIN 
ys » ea 


script, and contains 220 diagrams represent- 
ing the types of equipment which are most 
commonly used in chemical technology. 
These diagrams are said to enable the vari- 
ous stages of chemical processes to be repre- 
sented by means of flow sheets which show 
the type of equipment which is employed 
and facilitates an exchange of views between 
chemists and engineers. 


Farm Electrification Research, a report 
on special studies and research contrib- 
uted to or conducted by electric operating 
companies from January, 1951, through De- 
cember, 1955. Published by Edison Electric 
Institute, 420 Lexington Ave., New York 
17, N. Y. $1.25. 

The 60-page report was compiled by the 
Institute’s farm group and summarizes 222 
research projects or special studies receiving 


4-cycle single Cyl., 
3—6 hp. 


Single Cylinder 


6—9 hp. 
ae’ 
ca 
” ea 2-Cylind 
oa ‘ 10 —18 hp. 


V-type 4-Cyl., 
15 — 56 hp. 


© Want proof? If you don’t already have it, we can refer you to more 
than 150 manufacturers of farm and orchard equipment who have 
consistently specified Wisconsin Heavy-Duty Air-Cooled Engines as 
original power equipment for their machines . . . some of them over 
a period of more than fifteen years. 


There is no substitute for field experience .. . and this is the 
sound basis on which Wisconsin Engines have gained and maintained 
a reputation for heavy-duty performance under all operating con- 
ditions not only in the domestic market but throughout the world. 

There are three important factors that are worth remembering 
about Wisconsin Heavy-Duty Air-Cooled Engines: 

1. Basic High Torque is engineered into every Wisconsin Engine from 
the smallest to the largest. This provides the vitally important load- 
holding Lugging Power upon which the satisfactory performance 
of your equipment depends. 

2. All Wisconsin Engines are of heavy-duty design and construction 
in all details . . . built for long life and low-cost maintenance. 

3. The customer gets trouble-free AIR-COOLING under all operating 
temperatures from low sub-zero to 140° F. 


In addition, you have the most complete line in the industry from 
which to choose . . . 3 to 56 hp., in 4-cycle single cylinder, 2- and 
4-cylinder models . . . backed by more than 2,000 Authorized Service 
Stations and Distributors. 

Yes . . . you can’t go wrong if you specify “Wisconsin Engine 
Power.” Write for “Spec” Bulletin S-212 and Authorized Service Sta- 
tion directory, Bulletin S-198. 
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MILWAUKEE 46, WISCONSIN 


_, WISCONSIN MOTOR CORPORATION | 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 
Shires, oat Go. ea a RO iF : 


support or sponsorship from electric com- 
panies. Work is being carried on to de- 
termine the effectiveness of electric applica- 
tions in such varied fields as barn cleaners, 
calf pen heating, egg collection and cooling, 
fruit processing, greenhouse heating and 
ventilation, irrigation, pest control, plant 
propagation, poultry disposal, livestock feed- 
e€fs, Crop processing, automatic smokehouse, 
tobacco curing and wiring. 


Animal Sciences Film Catalog, 1957 
edition, published by the Audio-Visual Cen- 
ter, State College of Washington, Pullman. 

This catalog is a special film collection 
and is said to be a valuable information 
source for instructors, for extension workers, 
and for those who are interested in informa- 
tional programs in the animal sciences fields. 
The distribution of films is restricted to the 
eleven western states, and the Center will 
fill requests for catalogs from groups and 
individuals in that area. 


Pressure Treated Timber Poles, pub- 
lished by the American Wood Preservers 
Institute. Copies may be secured by writing 
the Agricultural Department, American 
Wood Preservers Institute, 111 W. Wash- 
ington St., Chicago 2, Il. 

This 76-page booklet is illustrated and is 
said to contain case histories of long service 
life of poles; cost details; recommendations 
for pressure preservative treatment; design 
notes and typical layouts for pole-type build- 
ings; pole specification and dimension tables 
of the American Standards Association ; 
recommended pole sizes for sundry uses and 
depths of set for poles supporting buildings 
and poster structures. 

The booklet is indexed for easy reference 
to subjects. 


Lack of space will not permit a review of 
the following bulletins received recently. 
However, we would like to bring them to 
the attention of our readers. 


A Research-Designed Farm Home for all 
America, Late Fall Issue 7, 1956. The Busi- 
ness of Farming, United States Gypsum 
Co., tells the story of the University of Wis- 
consin’s demonstration farm home and what 
it means to future farm living. 

When You Remodel, a 4-page bulletin, 
September, 1956, put out by the Extension 
Service of the University of Wisconsin, 
Madison, shows plans of the remodeling of 
a demonstration home. 

Mosquitos and Encephalitis in the Irri- 
gated High Plains of Texas, by F. C. Harm- 
ston, G. R. Shultz, R. B. Eads, and G. C. 
Menzies, Vol. 71, No. 8, August 1956, from 
Public Health Reports, U. S. Department of 
Health, Education, and Welfare. 

The following five articles are reprinted 
from the Quarterly Bulletin of the Michigan 
Agricultural Experiment Station, Michigan 
State University of Agriculture and Applied 
Science, East Lansing, for November 1956: 
The Economics of Irrigating in Michigan, 
by C. R. Hoglund, E. H. Kidder and K. A. 
Vary, Article 39-19; Grain-Equivalent Value 
of Prebud Alfalfa Hay and Alfalfa-Rye- 
Grass Silage in Respect to Milk Production, 
by C. F. Huffman, C. W. Duncan and R. 
M. Grimes, Article 39-22; Gibberellic Acid 
and Higher Plants, by M. J. Bukovac and 
S. H. Wittwer, Article 39-31; A Theoretical 
Relationship of the Variables Affecting the 
Operation of Controlled Atmosphere Stor- 
age Rooms, by I. J. Pflug and D. H. Dewey, 
Article 39-35; and Solar Housing for Swine, 
by J. S. Boyd and J. A. Hoefer, Article 
39-36. 
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WHERE POWER STEERING REALLY COUNTS 


— making the job easier for the man who rides a tractor 


Power steering is every bit as desir- 
able for farm tractors as it is for 
passenger cars—and for more and 
better reasons. 

By taking the tiresome muscle 
work out of steering, it makes tractor 
work not only an easier task but a 
far more efficient operation. 

For example, power steering elimi- 
nates wheel fight and shock even 
over the roughest ground; it permits 
the tractor to be controlled by sim- 
ply “pointing” where the driver 
wants it to go. 
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Also, short turns become an easy, 
one-hand job even when the tractor 
is standing still. 

Any way you look at it, power 
steering saves time as well as work, 
and that’s exactly why power steer- 
ing on farm tractors is destined to 
be the next step forward in farming 
efficiency. 

Bendix* Power Steering is a per- 
formance-proven product designed 
and engineered by Bendix, foremost 
producer of power steering and 
brakes for the automotive industry. 


It is used with a conventional steer- 
ing gear and is adaptable to existing 
steering linkage, permitting tractor 
manufacturers to make production- 
line installations without costly or 
extensive engineering changes. 

Manufacturers interested in add- 
ing Bendix Power Steering to their 
present list of sales features are 
invited to write for further details to 
BENDIX PRODUCTS DIVISION, SOUTH 
BEND, INDIANA. *REG. U.S. PAT. OFF. 


Export Sales and Service: 
Bendix International Division 
205 East 42nd Street, New York 17, N. Y. 
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Tool Design (second edition), by Cyril 
Donaldson and George H. LeCain, Mechan- 
ical Department, Rochester Institute of Tech- 
nology. Cloth, 6 x 9 inches, vii + 557 pages. 
Illustrated and indexed. Published by Mc- 
Graw-Hill Book Co., New York, N. Y. 
$6.75. 

This book was written as a textbook at 
the Rochester Institute of Technology for 


MORLIFE° GuesGnntes 
CLUTCHES 


Provide 


ROCKFORD Spring-Loaded CLUTCHES, equipped with MORLIFE 
clutch plates, provide 100% more torque grip than previous type 
clutches of equal size. This permits the use of smaller diameter 
clutches. Easier operation is accomplished by reducing the 
required engaging pressure. 50% better heat disposal avoids 
down-time caused by burned or warped plates. Numerous field 
records prove that MORLIFE clutches operate 400% longer 
without plate replacement or adjustment. Let these NEW type 
clutches help improve the operation of your heavy-duty machines. 


cre. FOR THIS HANDY BULLETIN 


Gives dimensions, capacity tables and complete 
== specifications. Suggests typical applications. ' 


ROCKFORD Clutch Division BORG-WARNER 
1325 Eighteenth Ave., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, III. 


developing teaching materials which are 
practical in nature and closely related to the 
actual requirements of industry. It has been 
written especially for class study with ques- 
tions, problems, drawing assignments, and 
references. However, the book should also 
be helpful for engineers whose work con- 
cerns tools, jigs and fixtures, gages, etc. 
Because of the treatment of the subject mat- 
ter, together with the large number of 
worked-out samples, the book is an aid to 
the man who plans to study the subject of 
tool design at home. 


Land Maschinen (Agricultural Ma- 
chines) Vol. I and Vol. 2, by Dr. E. Schill- 
ing, Cologne, Germany. Vol. I Agricultural 
Tractors—illustrated and 440 pages. Vol. 
II Tillage Implements—lllustrated and 264 
pages. Published by Dr. Schilling, Roden- 
kirchen, Koln, Germany. 


Small 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Disc 


HIGH 
TORQUE 


Heavy Duty 
Over Center 


Speed 
Reducers 
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These two volumes are valuable for the 
designer in the field of agricultural engineer- 
ing as well as the student. They contain a 
selection of major theoretical equations and 
formulas for the design and performance 
of agricultural tractors and tillage imple- 
ments. 

Chapters in Vol. I include principle de- 
sign, tractor mechanics, calculations and de- 
sign for principle tractor components, test 
methods and research project, and hy- 
draulics. Chapters in Vol. II describe soil 
mechanics, plows, disk harrows, rotary culti- 
vators, drags, harrows, rollers, and culti- 
vators. 


Bearing Design and Application, by 
Donald F. Wilcock and E. Richard Booser. 
Cloth, 6x9 inches, xii +464 pages, in- 
dexed and illustrated. Published by Mc- 
Graw-Hill Book Co., Inc., 330 W. 42nd St., 
New York 36, N. Y. $12.50. 

A practical guidebook for the machine de- 
signer in selecting and designing bearings, 
with emphasis on selection and calculation 
methods for integrating the bearing design, 
bearing material, and lubricant into a work- 
able unit. Among the subjects covered are 
analysis of load capacity, speed, temperature, 
dimensional tolerance, and lubrication fac- 
tors in selecting ball and roller bearings; 
combination of the latest digital computer 
analysis with bearing material and lubricant 
selection in hydro-dynamic journal and 
thrust bearings; reciprocating bearing design 
methods for automotive and diesel use; and 
lubrication system designs. 

The authors have included equations for 
design procedures and frequent numerical 
examples. The book is said to provide the 
reader with a comprehensive picture of the 
factors entering bearing design and applica- 
tion problems in almost all types of indus- 
trial equipment, such as turbine, motor, 
automotive, appliance, and aircraft and mili- 
tary units. 


Light, Vegetation and Chlorophyll, by 
J. Terrien, G. Truffaut and J. Carles. Cloth, 
5x7 inches, 228 pages, illustrated and in- 
dexed. Translated from French by Madge E. 
Thompson. Published by the Philosophical 
Library, 15 East 40th St., New York 16, 
N. Y. $6.00. 

This book has been translated from two 
works and is divided into two parts. The 
first section is concerned with the nature 
of light as a form of energy and the light- 
requirement of plants in different parts of 
the world and under different climatic con- 
ditions. The mechanism of the utilization of 
light by plants is discussed, and a compari- 
son is made between the process of photo- 
chemistry in ordinary photography and 
photosynthesis. The degree to which the 
energy-needs of plants can be met by arti- 
ficial light-sources is considered in relation 
to the improvement of crops and their pro- 
duction out of season. 


The second part deals with the chemistry 
of chlorophyll and photosynthesis and 
should be of interest to those concerned in 
the production of high-protein foodstuffs. 
A summary of the importance of chlorophyll 
in the present-day world is included. 


Farm Trouble, by Lauren Soth. Cloth, 
5% x 9 inches, vii + 212 pages, indexed and 
rs stladea Published y the Princeton 
University Press, Princeton, N. J. $3.75. 

In this book the author takes a look at the 
problems of agriculture in a growing in- 
dustrial economy. He discusses acreage 
controls, price supports, foreign trade, and 
the economic position of the farm families. 
In presenting these problems he sets forth 
his own proposals for policy changes and 
urges a ‘new look’’ at farm policy. 
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TRACTION-CONTROL 
FAST-HITCH 


TORQUE AMPLIFIER 


.-. gives you PULL-POWER second to none! 


Say goodbye to frequent shallow-ups and shiftdowns! Here’ your double- 
barreled answer to tough spots—new Fast-Hitch with Traction-Control, plus 
Torque Amplifier! See how this great combination of ‘‘grip and go”’ gives 

new McCormick® Farmall® 350, 450, and International® 350 Utility 

tractors pull-power out of all proportion to rated horsepower. 
IH Traction-Control Fast-Hitch gives you continuous traction 
that grows with the load! This keeps you plowing full depth 

when others can’t. 

To give your IH tractor its second wind, just pull the Torque 
Amplifier lever. Instantly, without shifting, TA increases 
drawbar pull up to 45%, to keep you plowing non-stop! This 
surging power-punch teamed with ground-gripping traction 
makes you master of the toughest plowing on your farm! 


Se Te 


Call your IH dealer . . . he’ll gladly demonstrate. 
Feel the “grip and go”’ of traction that grows 
with the load and the power-punch of TA. Try 
the new 4-plow Farmall 450. . . 3-plow Farmall 
350, or International 350 Utility. 


See your 
INTERNATIONAL 


»>HARVESTER Dealer 


international Harvester products pay for themselves in use—McCormick 
Farm Equipment, Farmall and International Tractors . . . Motor Trucks 
. . . Construction Equipment—General Office, Chicago 1, Illinois 


Outpiow them all with the 
“grip and go” of this new 
Farmall 450—pulling a new 
McCormick 4-furrow Fast- 
Hitch plow with individual 
spring trip beams. 


i NEW PILOT GUIDE 
At a glance . . . Pilot 
Guide tells plowing a 
depth and whether you ‘a 
have the right amount of a 
weight transfer to match . 
soil condition. Try “look- d 
ahead” farming! ie 
os 
; = rte ra 
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QUARTER MILLION 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


“STEPS” | 


IN THE 


Chartier, Yves—Agronomist, Farm Building 
Division, Department of Agriculture, 
Quebec, P.Q. Canada (Mail) 1005-C 
Birch Rd., East Lansing, Mich. 

Clark, Everett M.— Advanced des. engr., 

/ International Harvester Co., Chicago, Ill. 
| (Mail) 727 S. Loomis St., Naperville, Ill. 


RIGHT 


DIRECTION .. 


Dulin, William F.— Assoc. engr., Douglas 
Aircraft Co., Charlotte, N. C. (Mail) 
1943 Woodcrest Ave. 


Fuller, Dan C.—Application engr., Cummins 
| Engine Co., Columbus, Ind. (Mail) 3017 
Marr Rd., R.R. 1 


Gribble, Donald V.—On duty with the U.S. 
Army (Mail) c/o A. W. Gribble, Port 
Orford, Ore. 


Hall, Alfred D.—Irrigation officer, Depart- 
ment of Agriculture, P.O. Box 52, Ash- 
burton. Canterbury, New Zealand. 

Melendez, Julio A. — Chief of eng. div., 
Servicio Interamericano de Cooperacion 
Agricola en Panama, P.O. Box 1319, 
Panama, R. de P. 


Milligan, Tom—Assoc. editor, Electricity-on- 
The-Farm Magazine, New York, N. Y. 
(Mail) 8848 Liptonshire Dr., Dallas 18, 
Texas 


Today's Modern Miner does BETTER Moe, Richard G.—Engr., graduate training 
————— program. Allis-Chalmers Mfg. Co., Mil- 


a yaukee, Wis. (Mail) R.R. 3, P.O. Box 
with UNITCASTINGS! 55, Marysville, Calif. 
Morton, Carl T. — Agr. engr., agr. eng. 

dept., Michigan State University, East 


Real proof of the continuous high quality of Unitcastings is Lansing 

the fact that more than 99 percent of the total production of Neely, James A. — Agr. engr., Tennessee 

250,000 treads has been accepted! rg Authority, P.O. Box 911, Jackson, 
enn. 

Continual operation in underground grit and dust subjects New, Weston K.—Eng. trainee, Caterpillar 

mining machinery treads to extreme abuse. Replacement is Tractor Co., Peoria, Ill. (Mail) 1127 W. 

difficult and expensive, particularly on this section of the Garfield, Bartonville, Il. 


equipment, and parts must be made to last! Schurr, James M.—Agr. engr., United States 


Bureau of Reclamation, Great Falls, 


For over a decade, the abrasion-resistance quality of Unit- Mont. (Mail) 620-3rd Ave., North, Great 

cast’s T-Loy 34 has answered this tread problem—as well as ‘ rig — {epee 2 Ce 

i arts sam uipment. cott, Patrick F.—Experimental officer, Eas 

ay oe Saas — — African Tractor and a a 

Take a step in the right direction, too—you’ll do better with Unit, National Institute of Agricultura 

; ; 9. i ! Engineering, Wrest Park, England (Mail) 
Unitcastings! They’re Engineered! oo whe Maen 

Sonomura, Mitsuo — Prof. of agricultural 

machinery, University of Osaka Pref., 

UNITCAST CORPORATION = Toledo 9, Ohio Agricultural Section Daisencho, Sakai 


City, Osaka Pref., Japan 

Sutton, Claxton M.— Elecn. advisor, Tri- 
County Electric Membership Corp., Golds- 
boro, N. C. (Mail) P.O. Box 1321 


In Canada: CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec 


Swenson, John T.—Engr., Caterpillar Trac- 
SPECIFICATION tor Co., Peoria, Ill. (Mail) 2003 W. 
Alice Ave. 
STEEL Watson, Mark W. — Ala) goo: or. 
Middletown, Ohio (Mai 317 &. 
CASTINGS St., Terre Haute, Ind. 


Williams, Charles A. — Engr.-in-training, 
Sylvania Electric Corp., Warren, Pa. 
(Mail) 17 Branch St. 


(Continued on page 626) 
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How LINK-BELT makes it easy to 
work augers into your design 
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HERE augers are a vital part of 
W any equipment, here’s the sure 
way to better equipment design. Link- 
Belt augers are available in a full 
range of diameters, gauges and pitches 
. in any suitable metal to meet your 
most exacting requirements. And 
they’re simple and compact, accu- 
rately made to insure dependable op- 
eration. 
For any design problem involving 
augers ask the Link-Belt office near 
you for engineering assistance. 


YOUR CHOICE OF METALS answers your 
requirements for handling corrosive or 
abrasive materials. And Link-Belt uses 
only specially selected steels. 


LINK< 


FARM MACHINE AUGERS 


> *BELT 


“ 
ups aS. A 
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INTERNATIONAL HARVESTER COMPANY employs Link-Belt screw conveyors throughout their 


No. 101 Harvester Thresher for gathering, 


ENGINEERING SERVICES. Our auger spe- 
cialists will help to analyze your special 
needs . . . integrate all elements of your 
design for overall system efficiency. 


Get in touch with the nearest 
Link-Belt office for your copy 
of Screw Conveyor Data 
Book 2289 .. 


conveying, elevating and distributing the harvest. 


SELECTED FLIGHTING for all your auger 
needs. Helicoid, sectional or a range of 
other types are available in the metal 
and finish best suited for your design. 


SIMPLICITY OF CONSTRUCTION 
and sturdy design of Link-Belt augers 
provide dependable, efficient operation 
on your machine. One basic assembly 
— no other moving parts to break down. 


anne | 


ALL COMPONENTS — conveyor screws, 
collars, couplings, hangers, troughs, 
trough ends, flanges, drives—are avail- 
able for every design. 


. today. 


14,645 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal Cities, 


Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville 
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semen a tenes 


Throughout the World. 


(Sydney), N.S.W.; South Africa, Springs. 


Representatives 
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YOU CAN CUT COSTS BY MOVING YOUR MATERIAL 


witH ACME DOUBLE PITCH CONVEYOR CHAINS 


feL 


JL ety As Wea ay yee 
ED CH GA CEO EES) 


sh 


DOUBLE PITCH ROLLER CHAINS 


Double pitch conveyor chains, sometimes known as ex- 
tended pitch chains are becoming increasingly more popu- 
lar in many industries where high grade finished roller 
chains are required, at a lower cost than the standard pitch 
chains. This series was developed on the basis of using 
standard round parts of the standard series and doubling 
the pitch. For example double pitch chain # C-2080 which 
is 2” pitch utilizes the same round parts as 1” pitch heavy 
series chain #80H. 

In addition to being applicable for slower speed power 
transmission drives these chains are widely used as con- 
veyors for the handling of materials. A standard line of 
attachments are available that gives this line great versa- 
tility in reference to incorporation of cross flights, cross 
rods, etc., that are applicable for conveyor work. 

The double pitch series of chains are widely used in the 
Agriculture Implement, Baking Machinery, Construction 
Machinery, Mining, Packaging, Textile industries, etc. 


SPROCKETS 
Sprockets for Double Pitch Chains can be 
furnished in either SINGLE TOOTH FORM OR 
DouBLE TOoTH Fors, as shown on the right. 
Double tooth cutting actually doubles the 
life expectancy of the sprocket. A 


Chain rollers contact only every other Cf! Ne 


tooth. When these teeth become worn after 
long service, the sprockets can be advanced Sin 


one tooth, thus permitting chain engage- Tooth Cutting 


ment on a new series of sprocket teeth. 

Double pitch chains can be furnished in 
either Figure 8 or straight side plate type. 
with standard or oversize rollers. 


FREE CATALOG 
Write Dept. 9-H for new 
illustrated 76 page cat- 
alog on use and applica- 
tion of roller chains and 
sprockets. 
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No. 1 
Single conveyor using 
standard M35 
attachment links 


No. 2 
Single conveyor using 
standard K1 
attachment links 


No. 3 
Single conveyor using 
standard D1! or D3 
pin attachments 


No. 4 
Double conveyor using 
standard MI attach- 
ments and cross rods 


Double conveyor viing 
standard K1 
attachments 


Figure 8 Side Plates, 
tandard Rollers 


Figure 8 Side Plates, 
Oversize Rollers 


Straight Side Plates, 
Oversize Rollers 


SAA 
pn 


Double Duty 
Tooth Cutting 


4 
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. . . Applicants 


(Continued from page 624) 


Transfer of Membership 


Adams, Charles B. — Sr. design engr., res. 
and dev. dept., New Holland Machine 
Co., New Holland, Pa. (Mail) 3 Kutz 
Ave. (Associate Member to Member) 


Blaauw, Andrew—Product des. engr., Trac- 
tor and Implement Div., Ford Motor Co., 
Birmingham, Mich. (Mail) ©3537  Lin- 
wood St., Royal Oak, Mich. (Associate 
Member to Member) 


Campbell, Donald J. — Product des. engr., 
Tractor and Implement Div., Ford Motor 
Co., 2500 E. Maple, Birmingham, Mich. 
(Associate Member to Member) 


Davis, Charles W. — Service supervisor, 
Florida Ford Tractor Co., P.O. Box 1258, 
Jacksonville, Fla. (Affiliate to Member) 


Hansen, Ralph W. — Assist. prof. of agri- 
cultural engineering, Colorado State Uni- 
versity, Fort Collins (Associate Member 
to Member) 


Hore, F. Robert—Assist. prof. of agricul- 
tural engineering, Ontario Agricultural 
College, Guelph, Ontario, Canada (Asso- 
ciate Member to Member) 


Jones, J. Nick Jr. — Agr. engr., (SWCRD, 
ARS), USDA, Virginia Polytechnic In- 
stitute, Blacksburg, Va. (Mail) 503 Up- 
= Rd. (Associate Member to Mem- 
er) 


Jutras, Pierre J.—Graduate res. assist., agri. 
eng. dept., University of Maine, Orono 
(Affiliate to Associate Member) 

Kjelgaard, William L.—Assist. prof. of agr. 
eng., Pennsylvania State University, Uni- 
versity Park (Associate Member to Mem- 
ber) 

Smith, Robert M.—Product des. engr., Trac- 
tor and Implement Div., Ford Motor Co., 
Birmingham, Mich. (Mail) 903 Poplar 
Ave., Royal Oak, Mich. (Associate Mem- 
ber to Member) 


Tobiassen, Arthur S$.—Product des. engr., 
Tractor and Implement Div., Ford Motor 
Co., Birmingham, Mich. (Associate Mem- 
ber to Member ) 


Walker, Phelps — Agr. engr., (SWCRD, 
ARS), USDA, agr. eng. dept., Virginia 
Polytechnic Institute, Blacksburg (Mail) 
118 Dunton Dr. (Associate Member to 
Member ) 


.. . News 
(Continued from page 612) 


National Council of ASAE 
Student Branch Officers 


Members of the Student Branches of the 
American Society of Agricultural Engineers 
assembled at the Society's Golden Anniver- 
sary Meeting at East Lansing, Mich., in 
June, elected the following officers of the 
Council for the 1957-58 year: 

President — Kermit Allard, University of 
Maine 

lst Vice-President—John Williams, Penn- 
sylvania State University 

2nd Vice-President — Glenn Drummond, 
Alabama Polytechnic Institute 


Secretary — Herschel H. Klueter, Univer- 
sity of Illinois 


These officers were installed following 
their election on June 26. 
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Neapco is your best source for a 
complete range of P.T.O. Joints. 
They are rugged, precision built 
for light, medium, and heavy duty 
applications. Supplied with plain 
or needle bearing Journal Assem- 
blies in a wide variety of yoke 
combinations (see below). 


Standard Equipment for 
many leading manufacturers 
of Dump Bodies, Hoists, 

Elevators, Loaders, Lime 
auaaee Spreaders, Steering Controls, 
Auxiliary Drives, Balers, 
Mowers and others. 


Safety shielded - 


assembly for /4 a 3 
exposed drive r pb 
shaft applications. i 


— AS drive 
%. 


é Samm shaft. Square or 
> rectangular. 


Standard Round Short Round Slip Length Quick Disconnect Clamp Type 


a 
veg 
x 
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Combine Owners: 


Here’s how a built-in 
VEEDER-ROOT 
COUNTER 


helps you 4 ways! 


COMBINING. 
pushel right 


1. IN CUSTOM the field. 


Counts every For accurate counting (and cost-con- 
vest. : 
G THE HARVES" tly, pre- trolling) down on the farm, Veeder- 
2, IN SHARING Ts the ok: g) ma, 
The accur ants betwee? Jandlor Root makes a complete line of count- 
vents argum . iis 
3. IN FARM sronnee. grain in the correct ers which are built into tractors, hay 
"Permits storing OF — balers, grain drills and combines. Get 
amounts. muse nae the facts whether you make, sell, buy or 
> e ¥ . . . 
4, IN YIELD the use of fertilizer °F use farm equipment. Write for bulletin. 


lps check 
pen of summer fallow 


VEEDER-ROOT INC. ¥ 
“The Name That Counts” 


HARTFORD 2, CONNECTICUT 
549 WASHINGTON BLVD., CHICAGO 6 . Tel: State 2-6283 
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If you are not a member of the 
American Society of Agricul- 
tural Engineers and want (1) 
to subscribe* to AGRICULTURAL 
ENGINEERING or (2) to receive 
information about ASAE mem- 
bership—or if you are a mem- 
ber of ASAE and want to 
propose the names of one or 
more prospective members — 
then simply fill out and mail 
the card at the right. 

(*Nore: A subscription to AGRICUL- 


TURAL ENGINEERING is included in the 
annual dues of each ASAE member.) 


LET US 
KNOW — 
YOUR 

WANTS 


Do you want more data or 
other information on products 
or catalogs advertised or 
otherwise featured in this is- 
sue? Then fill out one of the 
two mailing cards at the right 
and drop it in the mail today. 


Our“Reader Information Serv- 
ice” clerks will see that your 
wants are promptly trans- 
mitted to sources of materials 
requested. 
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_ See me cig Pap ait Spice oa et Ki 


CHECK 


I want to receive AGRICULTURAL ENGINEERING regularly. Enter my subscription for 
one year ($5.00 in USA; $5.50 in Canada; $6.00 elsewhere). Payment is enclosed. 


I would like information about membership in the American Society of Agricultural 
Engineers, including an application form. (I understand that a subscription to AGRICUL- 
TURAL ENGINEERING and a copy of AGRICULTURAL ENGINEERS YEARBOOK are included 
in the annual dues of ASAE members.) 

[| I am an ASAE member and suggest that membership information, including applica- 
tion form, be sent to the name and address below. I can supply names of._.....more 
a 


ERS SVE a ae 


Position or title 


fa aa rn a nnn ee ee SE 


CG eR a Ga ce etna oes oceans 


<a 


a Ee __.. State 


Employed by_____. 


Use the card below for free data on new products and the 
card above for subscribing to AGRICULTURAL ENGINEERING, 
or for requesting information about membership in the ASAE. 


Kindly have mailed to me, without obligation, more information AUGUST 
about items in this issue indicated by the numbers circled below: 1957 
ccc ere Please print or type your name, etc., below Saini 
asa ecient nappies nacre ha daeenaeasnensigimeiceaeaaanana 
Your position or tithe. ___ i sneelgginpnciin onniageilshrenineinians des dieeeesnetiandiesnichiiee ein 
Name of employer__._.__.. Rk FE one eae RE Te ie IE 
IOI ER i emerson heating lta apaeaianentiag 
0 SET 2a RR SCH NAS A ATR Oe eRe Ye ye si AOR citeerenerenineciptt acne 
New Products, New Catalogs, and Advertisements in AGRICULTURAL ENGINEERING 
pain: sol ats: an, Mit tlle 2 esate ee sem: ate sh cent vet mcm aeiomenaste or 
1 1 21 31 41 51 61 71 81 91 
2 12 22 32 42 52 62 72 82 92 
3 13 23 33 43 53 63 73 83 93 
14 24 34 a4 54 64 74 84 94 
5 15 25 35 45 55 65 75 85 95 
6 16 26 36 46 56 66 76 86 96 
7 17 27 37 47 57 67 77 87 97 
8 18 28 38 48 58 68 78 88 98 
9 19 29 39 ae 59 69 79 89 99 
10 20 30 40 50 60 70 80 90 100 
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BUSINESS REPLY CARD 
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AGRICULTURAL ENGINEERING 
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Addressee : 


= United States £3 


BUSINESS REPLY CARD 
St. Joseph, Mich. 


First Class Permit No. 1 


American Society of Agricultural Engineers 
P.O. Box 229 
St. Joseph, Michigan 


Use the card below for free data on new products and the 
card above for subscribing to AGRICULTURAL ENGINEERING, 
or for requesting information about membership in the ASAE. 
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If you are not a member of the 
American Society of Agricul- 
tural Engineers and want (1) 
to subscribe* to AGRICULTURAL 
ENGINEERING or (2) to receive 
information about ASAE mem- 
bership—or if you are a mem- 
ber of ASAE and want to 
propose the names of one or 
more prospective members — 
then simply fill out and mail 
the card at the left. 

(*Nore: A subscription to AGRICUL- 


TURAL ENGINEERING is included in the 
annual dues of each ASAE member.) 


LET US 
KNOW 
YOUR 
WANTS 


Do you want more data or 
other information on products 
or catalogs advertised or 
otherwise featured in this is- 
sue? Then fill out one of the 
two mailing cards at the left 
and drop it in the mail today. 


Our‘Reader Information Serv- 
ice” clerks will see that your 
wants are promptly trans- 
mitted to sources of materials 
requested. 
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Growing 1H ONLY 
COMPLETE POWER 
TRANSMISSION SERVIC 


Milking Machine Regulator 

Babson Brothers Co. — This 4-page bro- 
chure describes and illustrates their milking 
machine regulator that holds the vacuum at 
the proper milking level. It can be used for 
pipe lines and bucket milker installations. 


(For more facts circle No. 9 on reply card) 


Flat Nut Fasteners 

Prestole Corporation — Data on length, 
width, material thickness, screw size, and 
other information on flat nut fasteners is 
included in a 4-page pamphlet. Flat nut 
fasteners designed with or without welding 
nubbins and with rivet holes, for various 
attaching methods, are listed and illustrated 
in detail. 


(For more facts circle No. 10 on reply card) 


Instant Screen Change Hammermill 
Schutte Pulverizer Co., Inc.—A one-page 
bulletin describing the company’s latest 
addition to its line of heavy-duty instant 
screen change hammermills, the Model No. 
68 with 20-in feed opening and 75-100 hp 
range. A specification chart is included. 


(For more facts circle No. 11 on reply card) 


Large-Size Nuts 

Security Locknut Corp. — This 4-page 
booklet illustrates and describes the various 
types of nuts manufactured by the company. 
The line includes large, standard, jam, 
slotted and lock nuts. Specification charts 
for nuts over 2 inches are included. 


(For more facts circle. No. 12 on reply card) 


Roller Chains and Sprockets 

Diamond Chain Co., Inc.—A 68-page 
catalog No. 757, describing and illustrating 
the company’s line of stock roller chains 
and sprockets. Data is included on how to 
select a stock roller chain drive, establishing 
service horsepower required, and determin- 


ing size of driven sprocket. U S i n g 0 ne 


(For more facts circle No. 13 on reply card) 


Soil Fumigant Interchangeable 


, Carbide and Carbon Chemicals Co.— A ss 

sear sont tt tenaggie aaled tone Bushing System 
that needs no plastic cover. It acts as a 

herbicide, soil fungicide, and nematocide in 

preplanting treatments on a variety of From this single source you can select the most efficient and 
ornamentals. economical power transmission components for any farm equipment, while 
standardizing on one-type bushing. For Browning manufactures a complete 


EN, lve 


(For more facts circle No. 14 on reply card) 


Pipe and Tubing integrated line of sheaves, sprockets, paper pulleys and couplings; all using 

Trent Tube Co. (Subsidiary of Crucible Browning's exclusive malleable split taper bushing that grips the shaft with 
Steel Co. of America) — This 48-page ma- positive clamping force, yet mounts and removes with ease. Thousands of 
nual for engineers, purchasing agents, and stock size and bore combinations, ready to use. Plus a full complement of 
a aioe ne ae teeter eee roller chain and V-belts, including Double V, Griplink and Griproll belting. 
which ranges in size from % to 40 in. in Investigate today! Ask for complete information and copy of descriptive 
outside diameter. Catalog GC101. Browning Manufacturing Company, Maysville, Kentucky. 


(For more facts circle No. 15 on reply card) 


Power to Farm at Lower Cost 

Allis-Chalmers Mfg. Co. — A 16-page 
booklet called “Give Yourself the Power to 
Farm at Lower Cost’’ (TL-1647). It reviews 
the company’s line of farm equipment. 


POWER TRANSMISSION : 
EQUIPMENT 


(For more facts circle No. 17 on reply card) 
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Hub and bearing combinations available. 
Stub spindles and full length axles. 
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Section News 
(Continued from page 614) 


Michigan Section 


The Michigan Section meeting was held 
April 24 at the C. S. Howell Boy Scout 
Camp at Brighton, Mich. One hundred and 
twenty-five members, wives and guests at- 
tended the evening meeting. The national 
president of ASAE, Roy Bainer, was the 
speaker. He told about the research activ- 
ities at the University of California on elec- 
tronic lemon sorting, grape harvesting, in- 
ternal combustion nut cracker and summer 
cooling of cattle and hogs. Square dancing 
was enjoyed by all immediately following 
the meeting. 

The officers for the next year are as fol- 
lows: Chairman, Nolan Mitchell ; vice-chair- 
men, Tunis F. Rice, Donald P. Brown, and 
James P. Carr; secretary and treasurer, Fred 
H. Buelow. 


West Virginia Section 


The West Virginia Section met in the for- 
estry building on the West Virginia Uni- 
versity Campus, May 17, with Chairman 
J. L. Darby presiding. 

The speaker was A. D. Longhouse, head, 
agricultural engineering dept., who discussed 
the proposed new buildings for the College 
of Engineering and College of Agriculture, 
Forestry and Home Economics at West Vir- 
ginia University. Plans for the agricultural 
engineering building were also explained. 

The following officers were elected for 
the coming year: H. M. Rhodes, chairman; 
R. A. Phillips, vice-chairman; and J. L. 
Copeman, secretary. 


Florida Section 


A meeting of the Florida Section was 
held April 26-27 in the Florida Citrus Mu- 
tual Building, Lakeland, Fla. The program 
opened Friday afternoon with an address by 
the Section chairman, Walter J. Eichelberg- 
er, followed by papers presented on the 
importance of phosphate to agriculture, by 
Harry M. Feigin; and Florida’s important 
new industries, by Milton D. Blanck. A tour 
of Food Machinery and Chemical Corp. in 
Lakeland was scheduled. The annual Sec- 
tion dinner was held Friday evening with 
Rush E. Choate speaking on agricultural 
engineering, a mature profession — our obli- 
gations. 

A short business meeting was held after 
the dinner and the following officers were 
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elected for the coming year: 
Ralph C. Lambert; vice-chairmen, Soloman 
J. Folks, Jr., Benjamin E. Wiggins, and 
Dalton S. Harrison; secretary, Saint Elmo 
Dowling; and treasurer, J. B. Richardson. 
Saturday morning, April 27, James C. 
Morton and George Young spoke, respec- 
tively, on citrus mechanization, and mechan- 
ization in the cattle industry. A tour of 
Shirriff - Horsey Corp., Ltd., concentrate 
plant in Plant City, closed the meeting. 


Chairman, 


Minnesota Section 


The Minnesota Section meeting was held 
April 25 on the St. Paul campus of the 
University of Minnesota. There were 62 in 
attendance for the afternoon session and 72 
for the dinner. The program subject was on 
handling the forage crop and panel discus- 
sions were presented on hay vs. grass silage 
in the dairy ration, making and preserving 
grass silage, and machinery problems and 
developments in forage harvesting. A labo- 
ratory open house was held followed by the 
annual dinner. Roy Bainer, president of 
ASAE, was the dinner speaker and he dis- 
cussed trends in mechanical agriculture. 

The following officers were elected for 
the coming year: Chairman, C. L. Larson; 
vice-chairman, Wallace Shelley; and secre- 
tary-treasurer, Ardell Larsen. 


Oklahoma Section 


The Oklahoma Section meeting was held 
April 26 in Anadarko, Oklahoma. The 
morning was spent as guests of the West- 
ern Farmers’ Electric Cooperative. The gen- 
eral manager of the cooperative, E. E. 
Karns, welcomed the group and Ancel Simp- 
son, assistant manager, discussed the his- 
tory and growth of rural electric coopera- 
tives up to the present time and the events 
leading to the formation of the Western 
Farmers’ Electric Cooperative. This co- 
operative serves a group of eleven retail co- 
operatives in western Oklahoma. A tour of 
the cooperative’s steam generating plant 
followed. 

Lunch was followed by an illustrated lec- 
ture by L. L. Males. His talk showed the 
advantages of the upstream prevention of 
floods as done by the USDA. Harry Pitzer, 
vice-president of the Public Service Co., 
discussed the progress of the company from 
1907 to the present. The last part of the 
meeting was spent in touring the outdoor 
230,000-hp steam generating plant at 


Washita, Okla. 


Colonel Harold E. Bisbort, Mobile District Engineer, Corps of Engineers, U.S. Army, reported on 
the development of Alabama’s water resources during the Alabama Section meeting held April 11 


and 12. 


Interested onlookers are (left to right) M. L. Nichols; Lawrence Ennis, Jr., 


section chair- 


man, and William T. Cox, section secretary. An account of the meeting appeared in the May issue. 
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c. ‘The The NEW No. 301 TWO-ROW MOUNTED PICKER with arge 
capacity trailing husking bed fits ts 36 tractors. Has 30% fewer grease fittings 
on n snapping $ unit, 50% fewer o on husking unit Convenient mounting adder 
Nee tor added safety. Newly c designed clearing ro! rolls and rubber ights in’ wago 
Beale en oe ey ee. 
: elevator r give quieter operation. New. pean vered upper corn saver screen saves 
re ¢ shelled c corn. Raho fi 


oy he “champion! rt picker usec oe by so many contest winners Placed 
It, 2nd, Sed, Ath, 6th and 7th in 1956 National Picking 


IDEA 


‘Wigiaive 


including features suggested by farmers...are built to outperform and outsell ’em all ! 


all good reasons 
why corn growers will 
continue to use more 


NEW JDEA pickers than 
any other make 


NEw I 


For 7 years, “Pickers of the Champions!” 
New IpeEa’s 1-row and 2-row box score 
since 1950 now stands at four Grand 
Champions and three Reserve Champions 
in Six National Contests, and 31 Cham- 
pions and 15 Reserve Champions in 44 
state and Canadian contests. This is a rec- 
ord no other manufacturer can approach. 

To produce such a consistent line of 
“champs,” NEw IpgEa’s group of picker 
engineers work 12 months of every year on 
a series of development projects. On 
farms, in the laboratory, on torture test 


tracks new designs are tested and old de- 
signs improved. The result is: each year 
New Ibe dealers have the best pickers, 
with traditional NEw IpEA quality and 
guaranteed performance, to sell to their 
prospects. 

Farmers have suggested some of the 
features contained in these new NEw IDEA 
pickers. These suggestions, along with 
continued engineering improvements, per- 
mit corn farmers to say—year after year— 
“NEw Ibe picks cleanest, husks cleanest, 
gets more down corn.” 


DEA FARM EQUIPMENT COMPANY 
COLDWATER, OHIO, U.S. A. CO 
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FOR BEST VALUE, buy Grade-Marked 
sheets, which show weight of zinc 
coating. And for longer, stronger 
service, specify heavy-coated 
roofing and siding such as the 
“Seal of Quality” 
... With galva- 
nized sheets, you 
get the strength 
of steel, the pro- 
tection of zinc. Preferred by thou- 
sands of users. Proved by time 
itself. Feature by feature, they’re 
your best buy. Check and com- 
pare with any other material! 


STRUCTURAL STRENGTH and 
rigidity; withstand 
rough treatment 


YEARS OF RUST-FREE 
SERVICE; little or 
no upkeep problems 


EASIEST TO HANDLE, lay and 
nail; stay put, hold at 
nail-holes 


LIGHTNING PROTECTION, 
fireproof, ratproof, 
pleasing appearance 


LOW COST ALL THE WAY, 
to buy, to apply and 
thru the years 


Prt nnn nnn nnn 41 


|FREE!“DO-IT-YOU RSELF" MANUALS| 


‘LWrite: AMERICAN ZINC INSTITUTE 
; 324 Ferry Street 
i Lafayette, Indiana Dept. AES 


to Facts About Galvanized Sheets 

'o How To Lay Galvanized Sheets 

10 Metallic Zinc Paint for Metal Surfaces 
ie 5 


1 
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terry & STATE... 
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Following are brief reviews of papers presented 
at ASAE meetings or other agricultural engi- 
neering papers of which complete copies are 
available. Information concerning copies of 
these papers may be obtained by writing to the 
American Society of Agricultural Engineers, St. 
Joseph, Michigan. 


A Comparison of Sprinkler Size and 
Spacing on the Uniformity of Water 
Distribution, by John McCavitt, irriga- 
tion engineer, Rainy Sprinkler Sales, Peo- 
ria, Ill. Presented at the Golden Anniver- 
sary Meeting of ASAE in East Lansing, 
Mich., June, 1957, on a program arranged 
by the Soil and Water Division. Paper 
No. 57-94. 


The author points out that often in the 
design of sprinkler irrigation systems, in- 
sufficient thought is given to the proper 
spacing of sprinklers. He states that the 
selected spacing affects the application rate 
and plays an important part in the deter- 
mination of the uniformity of application of 
the water. In designing sprinkler irrigation 
systems, the desired application rate, as well 
as a required high degree of uniformity of 
coverage should be considered. Group tests 
have been conducted to determine the de- 
gree of uniformity when using various 
model sprinklers at different spacings and 
with numerous nozzle combinations operat- 
ing at various pressures. Charts are included 
showing results of these tests. 


Streambank Protection, by Donald A. 
Parsons, ARS, USDA, East Aurora, N. Y. 
Paper presented at the Golden Anniver- 
sary Meeting of ASAE in East Lansing, 
Mich., June, 1957, on a special program 
arranged by the Soil and Water Division 
for Public Lands and Public Works. Paper 
No. PL-28. 


Observations of stream behavior and 
streambank protection are described in this 
paper. Aside from the obvious fact of the 
tendency of streams to erode the outside 
banks of bends, the most important, per- 
tinent to streambank protection measures, is 
the down-valley migration of the meander 
pattern, described by C. R. Allen in 1895. 

The author states that much has been 
learned since then that helps in the general 
understanding of the problem, yet we are 
still unable to satisfactorily predict the req- 
uisite strength of revetment for bank sta- 
bilization. Needed are detailed observations 
for typical geometrical situations and stream 
flows, upon which the designs for bank 
protection can be based. Observed locations 
of bank areas in bends under major attack 
are shown in the paper. 


Low Cost Cooling of Livestock Shelters 
Using Galvanized Steel, by Leland E. 
Bradley, field manager, American Zinc 
Institute, Lafayette, Ind. Paper presented 
at the Golden Anniversary Meeting of 
ASAE in East Lansing, Mich., June, 1957, 
on a program arranged by the Farm 
Structures Division. Paper No. 57-75. 


Excessive temperatures in poultry houses 
in the South have received much attention 
recently. This paper discusses an investiga- 
tion which was undertaken to find a low- 
cost white coating which would reflect the 
heat and be practical for the average poul- 
tryman. Several mixtures proved successful, 
one of them costing less than 5 cents per 
100 sq ft for material. It was reported that 
the temperatures beneath the white coated 
galvanized roof at no time became high 
enough to reduce feed consumption or cause 
mortality. There were losses in untreated 
houses. 

The author explains that the reflective 
roof is not the complete answer to the 
poultryman’s problems. Papers were placed 


I ee a 
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beneath another roof, leaving a 4-in air 
space between, which reduced condensation, 
and seemed to show promise. Asphalt im- 
pregnated insulation board placed directly 
beneath galvanized roofing keeps out radiant 
heat and prevents moisture condensation, 
and is being used in some new construction. 


Farm Drainage Pumping in Michigan, 
by Robert A. Sanderson and Karl R. 
Klingelhofer, area engineers, SCS, USDA, 
Saginaw and Kalamazoo, Mich., respec- 
tively. Paper presented at the Golden 
Anniversary Meeting of ASAE in East 
Lansing, Mich., June, 1957, on a pro- 
gram arranged by the Soil and Water 
Division. Paper No. 57-85. 


Approximately 45,000 acres of Michigan 
farm land have been made usable through 
pump drainage, according to this paper. An 
estimated 400 farm pumping plants now 
are in operation in the state, the authors 
report. Acreages involved range from 10 
acres to 8,000, with an average of approx- 
imately 80 acres per installation. Many of 
the more recent installations are fully auto- 
matic and have been installed with SCS 
technical assistance. The majority of these 
pumping plants are privately owned and 
service individual farms. These plants lift 
the drainage water, either tile water or sur- 
face water, to an elevation from which it 
will flow away from the farm by gravity. 


The authors base their paper on records 
of the SCS work in Michigan and other 
available sources. They trace the history of 
farm pumping to its present development, 
discuss areas adaptable to pump drainage, 
types of pumps used and costs involved. 
The work is illustrated with pictures of 
various installations. 


Range and Grassland Surveys, by 
Fred G. Renner, SCS, USDA, Washing- 
ton, D.C. Paper presented at the Golden 
Anniversary Meeting of ASAE in East 
Lansing, Mich., June, 1957, on a special 
Soil and Water Program for Public 
Lands and Public Works. Paper No. 
PL-34. 


Range and grassland surveys were first 
undertaken by the federal government about 
sixty years ago. These surveys covered 
rather broad regions and helped to acquaint 
the general public with the importance of 
the grazing resources of these lands, as well 
as with some of the problems involved with 
their management. 


Later, a more formalized and detailed 
system of range surveys was developed 
which was eventually adopted as standard 
by all federal agencies concerned with both 
public and private grazing lands. The 
method for determining the grazing capacity 
of range areas which was an essential fea- 
ture of the survey procedures proved un- 
reliable, however, and led to a search for 
improved survey techniques. The range site 
and condition surveys developed by tech- 
nicians of the Soil Conservation Service are 
now widely used by other agencies. These 
surveys provide basic information on the 
capability of different areas of range lands 
as well as on their present condition in 
relation to their potential. The methods for 
making range site and condition surveys are 
explained and their uses discussed. 
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Order strong, versatile, low cost 


perforated metal som 


or Standard Stamping’s 
YW NEW catalog! 


Catalog shows hundreds of hole sizes and pat- 
terns, makes ordering easy! (For manufacturers 
only.) If the equipment you manufacture requires 
perforated metal of any size, thickness or pattern 
Attach this ad to your letterhead for your free copy! 


4 STANDARD 
| STAMPING & PERFORATING CO. 


3131 W. 49th Street, Chicago 32, Illinois 
Phone: HEmlock 4-6600 
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Report on 


Evaporation and Evapo-transpiration 


Research in the United States 
and Other Countries 
¢ By John R. Davis 


The 87-page report contains information on indi- 
vidual evaporation and evapo-transpiration re- 
search projects including number and title of 
project, cooperating departments and agencies, 
project personnel, project description, status of 
project, results and publications. Data was ob- 
tained from nearly every state and federal agency 


in the United States and some foreign countries. 


$1.00 per copy postpaid. 


Send order with remittance to 


American Society of Agricultural Engineers 


St. Joseph, Michigan 
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KEEPS EVERYTHING COOL 
UNDER THE HOOD 


Scorching heat creates ultra-tough conditions 
for this engine doing 2 jobs at once—pulling 
the rig and operating the PT.O. baler. 
YOUNG quality built radiators have the es- 
sential reserve capacity to keep the engine cool 
even when partially clogged by dust and chaff 
—the stamina to withstand the additional haz- 
ards of bone shaking going over the roughest 
ground. Conditions that would rapidly break up 
any radiator of inferior design or construction. 
These super strength YOUNG radiators have 
restraining core side baffles, corner web rein- 
forcing and many other exclusive structural fea- 
tures making them products of quality, readily 
accepted, relied upon and used by the nation’s 
leading farm equipment manufacturers. 


“WHERE QUALITY COUNTS” 


Write today to Dept. 297-H 
for catalog 148-A. Your inquiry 
is welcome and there is 

no obligation. 


RACINE, WISCONSIN 


HEAT TRANSFER ENGINEERS . 


| Executive Office: Racine, Wisconsin, Plonts at Racine, Wisconsin, Mattoon, Illinois 
t 


For more tacis circie No. 38 on reply card 
635 


a Catalog of Good Ideas! when 

ie at os mums | CVE n OF P Us’. 

3 Beni ieSeseessetesticts a. | 

of _ tS I> : | tS / 0 

” Se Ulla mse ees | 

ce FE eee a a CS ivi miata > = 
on bee a iN eS ere aN p.4 a yes = 

e ira BY We Warns y ak= = 

: 2 b 4 4 ie ule. aaa sa ped e\: a 
lO ee ee | 

ee eo <a AS eae =f 

ie gt a ay ae es . s=3 Tree ey wel _ 

2% ¥ ¥ ¥ i | 

a ; J } a : Bie. eR 3 “#4 “ 4 

: y , perforated metal on all farm equipment for a f 3 i : ee ‘ skaagte” Tek itp Eg . . 
q ae ° e yp AS vai saat via : ieee | ee 1 i NK re 

if gee ye M e seats «grilles e small parts . . } : 
is. a= Young 

5 ae es |X; oro) 

A Youn RADIATOR COMPANY — 


eve 


PAWNS VP VN SPV Se 


PERSONNEL SERVICE BULLETIN 


Note: In this bulletin the following listings 
current and previously reported are not repeated 
in detail; for further information see the issue 
of AGRICULTURAL ENGINEERING indicated. ‘‘Agri- 
cultural Zngineer’’ as used in these listings 
is not intended to imply any specific level of 
proficiency or registration as a_ professional 
engineer. Items published herein are summaries 
of mimeographed listings carried in the Per- 
sonnel Service, copies of which will be furnished 
on request. To be listed in this Bulletin, re- 
quest form for Personnel Service listings. 


PosITIONS OPEN — JANUARY O-8-701. 
FEBRUARY—O-14-702, 14-703, 23-704, 23-705, 
23-706, 12-707, 28-708, 38-709. MARCH—O-21- 
710, 52-711, 60-712, 45-713, 45-714, 81-715, 
84-716, 70-717. APRIL—O-90-718. MAY—O- 
141-719, 141-720, 154-721, 154-722, 155-723, 164- 
724, 165-725, 99-727. JUNE—O-179-728, 189- 
729, 170-730, JULY—O-231-732, 237-733. 


PosITIONS WANTED — FEBRUARY — W-13-1, 
33-2, 10-3. MARCH—W-61-4. APRIL—W-68- 
5, 74-6. MAY—W-51-7, 96-8, 128-9, 159-10. 
JUNE—W-186-11, 171-12, 180-13, 190-14. JULY 

-W-193-15, 192-16, 238-17. 


NEW POSITIONS OPEN 


AGRICULTURAL ENGINEER for project 
engineering on farm machinery, including de- 
sign, drafting, test, shop and field liaison, 
specifications, and allied work, under direction 
of chief engineer, with manufacturer in north 
central area. Age 25-35. BS degree in agri- 
cultural or mechanical engineering. Three or 
more years experience in similar work. Aggres- 
sive, with initiative and ability to work with 
people; potential for leadership and advance- 
ment. Good opportunity for advancement. 
Salary open. O-183-734 


AGRICULTURAL ENGINEER for design 
work on agricultural machinery, especially cot- 
ton tillage and harvesting equipment, with 
manufacturer in south central area. Age, un- 
der 35. BS degree agricultural or mechanical 
engineering. Farm background required. One 
or two years engineering experience desirable 
but not required. Usual personal qualifications 
for design engineering. Average opportunity 
for advancement. Excellent experience in a 
variety of engineering activities. Salary open. 
O-196-735 


AGRICULTURAL ENGINEER, assistant or 
associate professor rating, for research in 
power and machinery in agricultural experiment 
station. Some teaching in a farm power course. 
Pacific island location. MS degree in agricul- 
tural engineering, or equivalent. Farm back- 
ground and some previous design and teaching 
experience desirable. Usual personal qualifica- 
tions for college research and teaching. Normal 
opportunity for advancement in a growing de- 
partment. Usual vacation and sabbatical pro- 
visions. Yearly automatic and merit raises. 
Salary $6,000, minimum starting. O-248-736 


113 THORN STREET 
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AGRICULTURAL ENGINEER, assistant pro- 
fessor rating, for research in power and ma- 
chinery in an eastern land grant university. 
Present work is in harvesting equipment. Op- 
portunity for additional work on crop handling 
and on irrigation. BS and MSAE or BS in 
both agriculture and engineering, with above- 
average scholarship. Will consider 1957 MSAE. 
Farm background. Appointment on 12-month 
basis. Salary open. O-255-737 


SPECIAL PRODUCTS ENGINEER to head 
department specializing in irrigation and crop 
drying equipment in distributor organization. 
Eastern location and territory. Age, over 25. 
BSAE and preferably some experience in irri- 
gation and crop drying work. Free to travel. 
Pilot’s license desirable. Good opportunity for 
advancement. Salary open. O-259-738 


AGRICULTURAL ENGINEER, professor or 
associate professor of extension in food pro- 
cessing with eastern land grant university. 
Work with processors and marketing firms on 
engineering problems related to handling, stor- 
age, refrigeration, 


packaging, quality con- 
trol, etc. Age 30-40. MSAE or MS in food 
engineering. Several years of responsible ex- 


perience related to food engineering. Able to 
cooperate with and command the personal and 
professional respect of high level professional 
individuals in the food processing industry. 
Salary $6812 to $9826, depending on qualifica- 
tions. O-265-739 


AGRICULTURAL ENGINEER, associate or 
assistant professor, for teaching, research, and 
extension in farm structures, with an eastern 
land grant university. Age 26-40. MSAE. Sev- 
eral years experience in teaching and/or re- 
search in farm structures. Able to cooperate. 
Interest in and ability to work with and advise 
junior staff members and graduate students. 
Imagination in developing research program. 
Good opportunity for advancement. Salary 
$5889 to $8684, depending on qualifications. 
O-265-740 


NEW POSITIONS WANTED 


MECHANICAL ENGINEER for development, 
research, sales, service, or management in 
power and machinery with manufacturer or 
consultant, preferably in warm climate area. 
Married. BSME in 1946. Experience over 11 
years on engines and related equipment in 
industry and Air Force, in US and other 
countries, including setting up bases for work 
shops and service centers. Available on short 
notice. Salary $8,000. W-206-18 


AGRICULTURAL ENGINEER for develop- 
ment, research or teaching in power and ma- 
chinery with public service or manufacturer, 
preferably in Midwest. Married. No disability. 
BSA, 1953; BSAE, 1957; MSAE expected in 
August, Ohio State University. Research assist- 
ant in experiment station 2 years; aircraft 
maintenance officer in USAF, 2 years. Avail- 
able Sept. 1. Salary open. W-246-19 


AGRICULTURAL ENGINEER for design, 
development or research in power and ma- 


Part Name—Lower Link Material —C-1045 
Weight—7% pounds 


Used on—farm tractor 


rw 


chinery, with manufacturer or farming opera- 
tion anywhere in USA. Single. Age 24. No 
disability. BA in mathematics and physics, 
1950 and BSME, 1953, Pakistan. MSAE, 1957, 
Oregon State College. Available now. Salary 
open. W-247-20 


AGRICULTURAL ENGINEER for extension, 
teaching or management in power and ma- 
chinery or soil and water with federal agency, 
manufacturer, processor, distributor or con- 
sultant. USA or foreign location with adequate 
living and educational facilities for family. 
Married. Age 39. No disability. BSA, 1952, 
University of Florida. Farm background. Ex- 
perience as district sales manager for special- 
ized line of farm equipment, and as assistant 
director and director of agriculture for Gov- 
ernment of American Samoa. Available on 30 
days notice. Salary $8,000-10,000. W-216-21 


AGRICULTURAL ENGINEER for teaching, 
sales, or service in soil and water field with 
public service, distributor or trade association, 
preferably in South or Southeast. Willing to 
travel. Married. Age 31. No disability. BSAE, 
1950, Louisiana State University. Farm back- 
ground. Experience since graduation as grocery 
clerk, head of produce department, in a chain 
store. War enlisted service in Navy, over 2 
years. Available Sept. 1. Salary $4,000. 
W-254-22 


AGRICULTURAL ENGINEER for develop- 
ment, teaching, or research in soil and water 
field with industry or public service, anywhere 
in USA. Married. Age 31. No disability. 
BSAE, 1949, University of Nebraska. MSAE, 
1956, Kansas State College. PhD, major in irri- 
gation engineering expected June 1958, Colorado 
State University. Farm background. Partner 
in farm 3 years. Graduate teaching and re- 
search assistant 3 years. Enlisted and com- 
missioned service, mostly as weather officer in 


USAF. Available June 1958. Salary open. 
W-239-23 
AGRICULTURAL ENGINEER for exten- 


sion, teaching, or research in farm structures 
or rural electric field, with public service agency 
in East or South. Limited travel. Married. 
No disability. BSAE, 1952, Virginia Polytech- 
nic Institute. Farm background. Experience 
with electric utilities 5 years. Enlisted service, 
USAF, 1% years. Available on 60 days notice. 
Salary $6,000. W-242-24 


AGRICULTURAL ENGINEER for 
service, or farm management in 
machinery, soil and water, 
with manufacturer 


sales, 
power and 
or public works, 
or farming operation in 
Southwest or West. Married. Age 31. No dis- 
ability. BSAE, 1951, Louisiana State Uni- 
versity. Farm background. Precollege work as 
mechanic. Work with FHA and SCS. Experi- 
enced in planning, design, and installation of 
conservation measures, including drainage, land 
leveling, and all types of irrigation. Service in 
US Navy 2% years. Available on reasonable 
notice. Salary $4,800. W-256-25 


AGRICULTURAL ENGINEER for sales work 
in power and machinery field, with manufac- 
turer in Midwest. Married. Age 37. No dis- 
ability. BSAE, 1948, University of Illinois. 
Territory supervisor for major farm equipment 
manufacturer 6 years. Sales engineering in re- 


lated lines 3 years. War enlisted and com- 
missioned service in Air Force 6% years. 
Available on 30 to 90 days notice. Salary 
$6,000 min. W-261-26 


Heat-treatment—double normalize, quench and draw 


A closed die forging is used to make this lower link assembly in one piece. 
Formerly the ends were welded to a center arm. But now the case hardened 
balls are inserted into a one-piece closed die forging. This is a complicated 
shop operation. However, it is also evidence of forging design knowledge. 
You can take advantage of this knowledge by letting our forging engineers 
design forged parts for your farm equipment. 
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Now Available 


IRRIGATION RESEARCH 
IN THE 


UNITED STATES AND CANADA 


Report of ASAE Committee on Sprinkler Irrigation Research 
Prepared by E. H. Kidder, Chairman 


To ASAE Members . $1.00 postpaid 
To Non-Members $1.50 postpaid 


This is a 102-page summary of irrigation research projects 
being carried out in 1955 by research groups in various 
states and provinces. It serves to establish channels of 
communication among research workers and to acquaint 
related industries with the subjects being investigated. 
Communication can result in better designed research 
studies, improved instrumentation, higher quality data, 
and reduced duplication of effort. 


The Committee has presented in a concise compilation 
the following information on listed research projects: 


(a) Project title, (b) cooperating departments and 
agencies, (c) project leaders, (d) location, (e) brief 
description, (f) objectives, (g) brief discussion of results, 
(h) publications and (i) remarks. 


Response to the Committee questionnaire was approx- 
imately 95 percent. 


Direct orders, payable in advance, to 


American Society of Agricultural Engineers 
P.O. Box 229, St. Joseph, Michigan 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


One copy $9 -80 


Two or more 
$2.40 each 
Postpaid in U.S.A. 
: “a Foreign postage extra 


THE ONLY binder that 
opens flat as a bound 
book! Made of durable, 
green imitation leather, 
nicely stamped on back- 
bone with the name of 
journal and year and volume number, it will preserve 
your journals permanently. Each cover holds 12 issues 
(one volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


=—=<—=<— MAIL COUPON TODAY 


THE SUCKERT LOOSE-LEAF COVER CO. 
11911 Grand River Ave., Detroit 4, Mich. 


in 


wownnebinders for Agricultural 


ieineeinn tee Siete. 
Will remit in 10 days or return binders. 
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Help Farmers improve their homes 


by remodeling with concrete 


This year has been designated as “Operation 
Home Improvement’’—a year-long national 
campaign to generate public enthusiasm for re- 
modeling and modernizing America’s homes. 
Agricultural engineers will be called upon more 
than ever to help farmers improve old farm 
houses by remodeling. 

Many older houses, like the Nebraska farm 
house shown here, can gain the many benefits 
of central heating by raising the structure and 
installing new foundations, floors and other 
improvements. This project will add comfort and 
make the house a source of pride for years. 


Operation Home Improvement presents 
unusual opportunities for agricultural engineers. 
You can participate by encouraging farmers to 
remodel. Show them how they can easily add 
years of usefulness to old farm houses by mod- 
ernizing with concrete masonry foundations and 
walls, concrete floors and firesafe roofs of con- 
crete tile or durable asbestos-cement shingles. 


Remodeling with concrete, the ideal material 
for all farm construction, can help provide real 
comfort and convenience for farm families. 


PORTLAND CEMENT ASSOCIATION 


33 West Grand Avenue, Chicago 10, Illinois 


A national organization to improve and extend the uses of portland cement 
and concrete . . . through scientific research and engineering field work 
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WANTED: Engineers interested 
in sales assignments that 
might be anywhere in the world! 


Free to travel? 
Like the idea of an overseas opportunity ? 


AGRICULTURAL ENGINEERS 
YEARBOOK 


Copies of the 1957 edition of 


AGRICULTURAL ENGINEERS YEARBOOK 


Caterpillar Tractor Co. (world-wide sales last are available at $5.00 per copy postpaid. 


year: $686 million) is accelerating its long-range 
Foreign Trade expansion. Needed are engineers for 


e 
field assignments (Sales). 


If you are an experienced engineer or a 1957 
graduate, alert, adventurous, 35 years of age or 
under, this could be your introduction to a future 
without limit. Salaries compare favorably with 
industry levels and will be determined by your ex- 
perience and capabilities, 


Contents includes (1) ASAE-Approved Standards, 
Recommendations, and Engineering Data; (2) Direc- 
tory of Suppliers to Agricultural Engineers; (3) Roster 
of ASAE Members; (4) List of ASAE Officers, Divisions, 
Sections, and Committees. 

You will receive two or three years’ training in 
Peoria, Illinois, a pleasant metropolitan area of 
250,000. Then, overseas with stateside leaves every 
two years. 

You need not send us a detailed résumé. Just 


write or call in person (in complete confidence, 
of course). 


Send order with remittance to 


American Society of Agricultural Engineers 


Employment Dept. FE St. Joseph, Michigan 


MR. P. C. PERRY — csterpitior tractor co. 


Peoria, Illinois 
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NEW DEPARTURI BALL BEARINGS 


: 7 
@ ~ 


| The Word 
Lersatile 
Fits Like A Glove! 


Fits because—this basic New Departure ball bearing, more 
widely used than any other antifriction type, does much 
more than carry RADIAL loads—it locates the shaft it 
supports against THRUST LOADS FROM BOTH DIREC- 
TIONS equally well! 


Fits because—with a simple snap ring added, it does away 
with inside housing shoulders, simplifying mounting and 
cutting machining costs! 


Also—with efficient Sentri-Seal added, without change in 
exterior dimensions, it eliminates a separate outside closure 
—assures protection from outside dirt! 


And—with Sentri-Seals on both sides, this same basic bearing 
does away with all separate seals, eliminates all need for 
lubricating fittings—requires no attention for greasing! 


Finally—it is a long-lived, non-separable unit that calls for 
no shims or other devices for periodical adjustments. 


So, specify New Departures of the type that assures you 
maximum application proficiency and economy. 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 
NEW DEPARTURE e@ DIVISION OF GENERAL MOTORS ee BRISTOL; CONN, 
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1. Seals 2 ways. New Tim- 
ken bearing Duo-face Seal 
seals against both the bear- 
ing cup face and housing 
bore. 


2. Nothing to assemble. 
Duo-face Seals come pressed 
on the cone assembly. 


3. Takes little space. Adds 
practically nothing to the 
width of the bearing. 


4. Large lube reservoir 
means less frequent main- 
tenance attention, longer 
bearing life. 


5.Seals against hard, 
smooth, ground surface 
of the bearing cup for effec- 
tive closure. Eliminates 
counterboring, and turning 
and polishing of seal seats. 


New seal comes assembled on bearing cone + Keeps dirt out effectively » Costs nothing to install 


The new Timken Company Duo-face Seal seals two ways. 
It is the only anti-friction bearing seal that offers the com- 
bined advantages of an O.D. and face type seal and is 
supplied assembled on the bearing inner race. One lip of 
the seal operates against the smooth, flat, hardened surface 
of the bearing cup face. The other against the bearing 
housing bore. And although the new Duo-face Seal does 
not limit the lubricant capacity, it takes up less space than 
conventional seals—permits more compact hub and hous- 
ing designs. 


Because it comes assembled on the cone, you don’t have 
to mount the seal and bearing in separate operations. No 
special handling or assembly problems. No special tools 
or fixtures. And there’s less danger of damaging the seal 
when removing the bearing from a machine. 


The Timken Company Duo-face Seal has been field 
tested on tractor front wheels, implement wheels, disc 
plows, disc harrows, coulters, side delivery hay rakes and 


conveyor idlers and has proved its efficiency. Its double 
sealing action keeps dirt out effectively. And it costs 
nothing to install. You can get Timken® bearings with 
assembled Duo-face Seals in the following bore sizes: 
-7500”, .8437”, 1.0000”, 1.2500”, 1.3750”, 1.5000” and 
2.6875”. For additional information, consult your nearby 
Timken Company sales engineer or write: The Timken 
Roller Bearing Company, Canton 6, Ohio. Canadian 
plant: St. Thomas, Ontario. Cable address: ““TIMROSCO”. 


TAPERED ROLLER BEARINGS 
NOW WITH DUO-FACE SEALS 
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